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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


War  Department,  Ordnance  Office, 

Washington^  October  1 ,  1891. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  daring  the  fiscal  year  ended 
Jane  30, 1891,  with  sach  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz: 

Amoniit  in  the  Treasury  to  the  credit  of  the  appropriations  on  June  30, 

1890 $3,994,484.65 

Amonnt  in  the  Treasury  not  reported  to  the  credit  of  the  appropria- 
tions on  June  30, 1890 452.98 

Amount  in  Goyernment  depositories  to  the  credit  of  dishursing  officers 
and  others  on  June  30,  1890 577,091.40 

Amonnt  of  appropriations  for  the  seryice  of  the  fiscal  year  ended  June 
30,1891 5.882,942.77 

Amounts  refunded  to  ordnance  appropriations  in  settling  (Recounts 
during  the  fiscal  year  ended  June  30,  1891 192,368.49 

Gross  amount  received  during  the  fiscal  year  ended  June  30,  1891,  from 
sales  to  officers;  from  rents;  from  collections  from  troops  on  ac- 
eonnt  of  losses  of  or  damage  to  ordnance  stores;  from  Chicago, 
Bock  Island  and  Pacific  Railroad  Company' ;  from  powder  and  pro- 
jectiles (proceeds  of  sales) ;  from  sales  of  condemned  stores ;  from 
testing  machine,  and  from  all  other  sources  not  before  mentiooed ....  63, 414. 67 

Total 10,710,754.96 

Amount  of  expenditures  during  the  fiscal  year  ended  June  30, 1891, 

including  expenses  attending  sales  of  eondemned  stores,  exchange  of 

powder,  etc 2,688,486.82 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 

1891,  as  proceeds  of  sales  of  Government  property 40, 1 12. 25 

Amount  turned  into  the  surplus  fund  on  June  30,1891 5,184.89 

Amount  in  Government  depositories  to  the  credit  of  disbarsing  oflicers 

and  others  on  June  30,  1891 1 540,378.99 

Amount  transferred  from  orduance  appropriations  in  settling  accounts 

during  the  fiscal  year  ended  June  30,1891 , 1,438.49 

Amount  in  the  Treasury  not  reported  to  the  credft  of  appropriations 

on  June  30, 1891 662.24 

Amount  in  the  Treasury  to  the  credit  of  appropriations  on  June  30, 

1891 7,434,491.28 

Total 10,710,754.96 
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PURCHASlNa  SUPPLIES, 

All  supplies  for  the  OrdnaDce  Department  are  purchased  after  invit- 
\ug  bids  by  due  public  advertisement  in  accordance  with  the  require- 
ments of  the  act  of  Congress  approved  March  2,  1861.  When  the 
quantity  of  supplies  is  large  enough  to  attract  the  attention  of  dealers 
and  manufacturers,  this  method  is  usually  of  advantagfe  to  the  Govern- 
ment in  stimulating  competition  among  bidders  and  thus  securing  sup- 
plies of  standaixl  quality  at  fair  prices.  But  in  the  case  of  small 
purchases  or  of  the  ordinary  supplies,  when  the  quantity  is  small  and 
the  value  inconsiderable,  this  is  not  true;  on  the  contrary,  the  method 
often  causes  considerable* and  important  loss.  In  such  cases  there  is  no 
inducement  for  dealers  to  enter  into  competition,  consequently  such 
purchases  can  not  be  made  as  economically  by  the  present  method  as^ 
by  resorting  to  open  market  purchase,  and,  moreover,  the  responsible 
business  houses  which  could  furnish  acceptable  materials  frequently 
refuse  to  make  bids  under  advertisements  for  small  orders.  They  ex- 
press an  unwillingness  to  incur  the  trouble  and  the  formality  which  the 
present  system  requires,  and  this  oflQce  is  constantly  pressed  for  instruc- 
tions as  to  what  course  to  pursue  when  bids  can  not  be  procured.  In 
some  cases,  when  induced  by  personal  solicitation  to  make  bids,  they 
are  generally  above  the  prices  at  which  they  sell  similar  materials  over 
their  counters  to  any  customers.  Again,  there  are  many  special  apd 
patented  articles  required  which  it  is  well  known  only  one  person  has 
for  sale  and  which  are  of  such  small  value  that  no  one  else  could  under- 
take the  expense  of  producing  them,  and  the  formalities  of  taking  bids 
are  regarded  by  dealers  as  foolishness.  This  and  the  cumbersome 
routine  of  taking  bids  for  other  small  articles  brings  the  purchasing 
officers  into  contempt  and  has  the  effect  of  taking  the  business  from  the 
best  dealers  and  relegating  it  to  special  dealers  who  take  advantage  of 
the  state  of  affairs  to  charge  excessive  prices,  and  in  this  and  in  other 
ways  cause  the  Government  to  suffer  unnecessary  and  very  consider- 
able loss. 

Often  a  greater  source  of  loss  is  the  fact  that  the  cumbersome  and 
ineffectual  method  involves  so  much  trouble  that  officers  avoid  using  it, 
and  the  Government  thereby  incurs  the  loss  of  getting  along  without 
articles  which  economy  would  otherwise  demand  ;  or,  if  the  method  is 
put  in  force,  the  delays  it  causes  to  work  in  hand  are  also  expensive. 
The  present  construction  of  this  law — that  it  applies  to  all  purchases, 
both  great  and  small — did  not  obtain  until  about  seven  years  ago,  and 
I  beg  to  refer  you  to  Appendix  9  of  this  report,  which  gives  the  expe- 
rience of  our  purchasing  officers  under  the  present  system,  and  shows 
that  the  public  interests  would  be  best  subserved  by  allowing  the  sup- 
plies of  small  value  to  be  procuretl  in  open  market. 

In  order  ta  protect  the  interests  of  the  United  States,  I  urgently 
recommend  that  Congress  be  asked  to  authorize  the  Department  to 
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purchase  in  open  market,  in  the  manuer  common  among  business  men, 
such  small  supplies  when  the  aggregate  purchases  at  any  one  time  do 
not  exceed  the  sum  of  $200.  When  any  advantage  to  the  United 
States  could  n  suit  from  advertising  for  these  articles  of  small  value 
it  would  always  be  done. 

To  meet  such  cases,  and  to  place  the  United  States  on  as  favorable  a 
footing  as  the  individual  purchaser  of  like  small  supplies,  I  would  rec- 
ommend that  section  3709,  Revised  Statutes,  be  amended  by  inserting 
after  the  word  "  services,"  on  the  first  line,  the  words  "  in  excess  of  two 
hundred  dollars;"  so  that  the  section  shall  then  read : 

Skc.  3709.  All  purchases  and  contracts  for  supplies  or  services  in  excess  of  two  hun- 
dred dollars  in  any  of  the  Departments  of  the  GoYemmeut,  except  for  personal  serv- 
ioes,  shall  he  made  hy  advertising  u  sufficient  time  previously  for  proposals  respect- 
ing the  same,  when  the  public  exigencies  do  not  require  the  immediate  delii^ry  of 
the  articles  or  performance  of  the  service.  When  immediate  deliyery  or  perform- 
ance is  required  by  the  public  exigency,  the  articles  or  service  required  may  be  pro- 
cured by  open  purchase  or  contract  at  the  places  and  in  the  manner  in  which  such 
art4cles  are  usuaUy  bought  and  sold,  or  such  services  engaged  between  individuals. 

Existing  law  authorizes  the  Interior  Department  to  make  purchases 
in  open  maxl^et  to  the  amount  of  $500. 

OLERIOAL  FORCE. 

The  clerical  force  is  inadequate  for  the  prompt  performance  of  the 
work  of  this  office.  Five  additional  clerks  are  necessary.  Four  of 
these  five  additional  clerks  asked  for  are  in  lieu  of  the  four  who  have 
been  on  duty  in  this  office  since  1886  detailed  from  the  Surgeon-Gen- 
eral's Office  but  were  withdrawn  from  this  office  when  the  Eecord  and 
Pension  Division  of  the  War  Department  was  organized.  Authority 
was  granted  to  estimate  for  a  sufficient  clerical  force  to  supply  the  needs 
of  the  Ordnance  Office,  and  meet  the  largely  increased  work  due  to  the 
large  appropriations  for  gun  construction  and  to  the  labor  required 
under  the  act  of  February  12,  1887,  for  arming  and  equipping  the 
militia. 

The  withdrawal  of  these  four  clerks  has  caused  much  important  work 
to  fall  behind,  to  the  inconvenience  and  detriment  of  the  public  service, 
and  not  infrequently  to  the  hardship  of  individuals. 

DISTRICT  OF  COLUMBIA  MILITIA. 

The  act  of  March  1, 1889  (vol.  26,  p.  77,  2  Stat,  at  L.),  to  provide  for 
the  organization  of  the  militia  of  the  District  of  Columbia  provides 
(sec.  31)  that  the  ordnance  and  ordnance  stores  necessary  to  arm,  equip, 
and  instruct  said  militia  shall  be  issued  from  the  stores  and  supplies 
provided  for  the  use  of  the  regular  Army,  but  the  act  failed  to  make 
any  appropriation  to  enable  the  Ordnance  Department  to  make  good 
the  depletion  of  the  limited  Army  supplies  by  these  issues  to  the  militia. 
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As  the  property'  issued  as  provided  for  in  this  act  must  be  taken  from 
the  supplies  for  the  army,  that  is,  from  the  appropriations  for  those 
supplies,  and  as  it  is  a  fact  that  the  appropriations  now  made  are  in- 
sufficient for  the  actual  needs  of  the  Army,  it  is  evident  that  if  the 
militia  is  supplied  the  Army  will  suffer  and  moe  versa. 

The  issues  thus  far  made  under  this  act  amount  to  $43,793.21,  and  ap 
item  of  this  amount  is  embraced  in  the  estimates  to  be  laid  before  Con- 
gress. In  my  judgment  it  would  be  wise  to  have  a  permanent  appro- 
priation of  a  fixed  amount  for  each  year  to  provide  for  these  issues  to 
the  District  militia^  or  a  specific  appropriation  for  each  year. 


The  manufactures  of  the  Department  to  the  extent  of  the  limited  ap. 
propriations  available  therefor  have  been  carried  on  satisfactorily  at 
the  arsenals  during  the  year.  Some  of  the  principal  improvements  of 
buildings,  plant,  etc.,  at  the  various  arsenals  during  the  year  are'  as 
follows : 

THE  ARMY  aUN  FACTORY  AT  THE  WATERTLIBT  ARSENAL. 

The  north  wing  and  central  section  of  the  gun  factory  have  been 
completed  during  the  year,  and  the  steam-power  plant,  cranes,  belting, 
heating  apparatus,  and  electric-light  plant  put  in  and  completed. 
Enough  of  the  machines  for  gun  work  has  been  installed  to  commence 
work.  Only  one  of  the  large  lathes,  a  boring  lathe,  has  been  received 
from  the  manufacturers,  and  is  in  successful  operation.  The  shrinkage 
pit  and  provision  for  its  drainage  should  be  completed  in  December, 
1891. 

At  its  last  session  (on  February  24, 1891)  Congress  made  an  appro- 
priation for  the  erection  of  the  south  wing  of  the  factory,  and  this  build- 
ing is  already  far  advanced  and  will  probably  be  roofed  in  in  November, 
1891.  This  building  is  400  by  155  feet.  It  has  been  made  20  feet 
wider  than  the  north  wing  to  provide  space  for  the  manufacture  of 
16-inch  guns.  On  August  18, 1890,  Congress  made  an  appropriation 
of  $320,000,  and  again  on  February  24,  1891,  another  appropriation  of 
$268,000  for  machinery,  tools,  power  plant,  etc.,  for  the  equipment  of 
this  wing  of  the  gun  factory.  Contracts  have  already  been  made  for 
the  purchase  of  these  machines.  When  the  equipment  of  both  wings 
of  the  factory  is  completed  the  estimated  capacity  of  the  gun  factory 
will  be  sufficient  to  turn  out  twelve  8-inch,  fifteen  10-inch,  fifteen  12-inch, 
and  three  16-inch  guns  x>er  annum,  besides  performing  certain  other 
necessary  work. 
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THE     SBAOOAST     OUN     CARRIAGE "  FACTORY    AT    THE    WATERTOWN 

ARSENAL,  MASSACHUSETTS. 

The  labor  involved  ami  difficulties  to  be  suraioiinted  in  8uppl3ing  oar 
fortilloations  with  new  model  disappearing  carriages  for  large  guns  is 
perhaps  greater  than  that  of  supplying  the  guns  themselves,  and  un- 
fortunately this  work  is  some  years  behind  the  guns.  These  difficulties 
are  shown  by  the  fact  that  foreign  nations  which  have  been  expending 
large  sums  of  money  on  this  worlc  for  about  twenty  years  have  not  yet 
arrived  at  a  satisfactory  disappearing  carriage.  The  measures  taken 
in  the  past  year  to  supply  this  want  are  stated  further  on  in  this  report. 

The  Department  is  in  great  need  of  a  well-equipped  seacoast  car- 
riage factory  for  this  work.  During  the  past  year  considerable  addi- 
tions have  been  made  to  the  machines  for  the  carriage  factoiy  at  the 
Watertown  Arsenal ;  an  excellent  foundry  possessing  ample  facilities 
has  been  fitted  up  in  the  old  east  timber  shed,  and  improvements  have 
been  made  in  the  shop  fixtures  and  power  plant. 

I  would  especially  urge  upon  you  the  necessity  for  the  appropriation 
asked  for  f^om  the  next  Gongress  for  further  enlarging  the  facilities 
for  the  manufacture  of  carriages  at  the  Watertown  Arsenal. 

SANDT  HOOK  PROVING  GROUND. 

The  anticipated  completion  of  mortars  under  contract  and  guns  at 
the  Army  gun  factory  during  the  ensuing  year,  the  trial  of  new  types 
of  carriages  and  of  armor-piercing  projectiles  make  it  necessary  to  con- 
siderably increase  the  facilities  for  handling  heavy  ordnance  at  the 
proving  ground.  The  roads,  which  owing  to  the  yielding  nature  of 
the  soil  have  to  be  covered  with  planks,  must  be  almost  entirely  re- 
newed, and  the  outer  or  deep-water  end  of  the  dock  must  be  strength- 
ened to  bear  weights  greater  than  those  for  which  it  was  originally 
built.  The  extensive  additional  use  of  the  dock  due  to  the  erection  of 
the  fortifications  now  in  progress  at  Sandy  Hook  increases  the  wear  of 
the  flooring,  and  makes  its  repair  a  much  more  costly  item  than  here- 
totbre.  With  the  facilities  alre<idy  afforded  and  those  asked  for  this 
year  it  is  expected  that  the  work  of  testing  type  guns  and  carriages 
and  proving  the  service  guns  can  be  carried  on  as  rapidly  as  necessary. 

SPRINGFIELD  ARMORY. 

The  erection  of  the  new  machine  and  finishing  shops  at  the  Spring- 
field Armory,  and  for  which  the  Fifty-first  Gongress  appropriated  the 
sum  of  $211,639.5:^,  is  progressing  satisfactorily. 

COLUMBIA  ARSENAL,  TENNESSEE. 

Work  on  the  construction  of  this  arsenal  has  progressed  satisfac- 
torily throughout  the  year.  The  shops,  magazines,  office,  soldiers'  bar- 
racks, barracks  lor  married  soldiers,  and  stables  are  completed,  and  the 
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ODe  set  of  officers'  quarters  and  the  storehouse  will  be  completed  this  fall 
(1891).  This  completes  all  of  the  buildiugs  immediately  contemplated, 
but  a  considerable  amount  of  work  is  yet  required  in  the  construction 
of  roads,  draining  of  grounds,  construction  of  walls  and  fences,  etc. 

BOOK  ISLAND  ARSENAL. 

In  consequence  of  the  lack  of  appropriation  very  little  has  been  done 
at  this  arsenal  during  the  year  on  the  few  buildings  which  yet  remain 
to  be  completed. 

The  construction  of  a  new  arsenal  water-power  dam  wall  is  still  in 
progress  and  should  be  about  completed  this  fall  (1891).  Work  was 
commenced  in  July  on  the  channel  for  the  further  improvement  of  the 
water-power  pool  and  is  still  in  progress.  The  extreme  low  water  in 
the  river  this  season  has  made  it  a  very  favorable  one  for  this  work, 
and  it  is  hoped  that  the  work  will  be  completed  before  bad  weather 
thiB  faU  (1891). 

BOCK  ISLAND  BRIDOB. 

The  upper  or  railroad  deck  of  the  bridge  and  the  two  elevated  shore 
spans  have  been  strengthened  and  renewed  by  substitutiug  iron  beams 
and  stringers  for  wood.  The  substitution  of  a  stone  pier  in  lieu  of  the 
old  wooden  structure,  to  connect  the  rest  or  protection  piers  of  the 
draw  pier,  has  been  completed. 

INCREASE  OF  MANUFACTUBES  AT  BOCK  ISLAND  ABSENAL. 

It  is  expected  at  an  early  date  to  utilize  some  of  the  excellent  and 
extensive  facUities  of  this  arsenal  for  manufactures  by  transfering 
the  construction  of  field  and  siege  carriages,  and  the  equipments 
therefor,  and  some  other  manufacturing  work,  to  this  arsenal. 

ABMAMENT  OF  FOETIFICATIONS,  ETC. 

Seacoast  guns  and  mortars. 

Thus  far  the  Department  has  completed  two  8-inch,  one  lO-incb,  and 
one  12inch  B.  L  steel  rifled  gun  of  high  power.  The  first 8 inch  gun, 
made  at  the  West  Point  Foundry  in  1886,  has  been  fired  300  rounds, 
and,  excepting  the  usual  erosion  of  the  bore,  is  in  good  coudiMon.  A 
second  8  inch  gun  completed  at  the  gun  factory  in  1890,  and  the  first 
piece  of  that  caliber  produced  in  this  country  entirely  of  American 
steel,  has  been  fired  more  than  100  rounds  without  injury,  and  with 
entire  satisfaction  as  respects  the  working  of  the  breech  mechanism. 
Some  very  interesting  firings  have  recently  been  made  with  this  gun 
in  testing  a  sample  of  smokeless  powder  procured  from  the  lioltweil- 
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Gologne  Works,  Germany.  The  resnlts  are  significant  5  they  show  a 
remarkable  advance  on  the  best  results  thns  far  obtained  with  brown 
powder  of  American  manufactare,  as  appears  from  the  following  ex- 
tract from  the  firing  records,  viz : 


GaUber. 


Slneh. 
S-incb 


\ 


Eindof 
powder. 


Weight 
of  charge. 


Brown 

GermaD 

SniokeleM 


Pound*. 

125 

45 

50 


Weight 
of  shot. 


Pounds. 

300 
300 
800 


Velocity 

165  feet 

ftom 

maszle. 


Foot  aect. 
1,964 
1,990 
2,162 


Pressare.;  Energy. 


PoundM. 
3G.480 
30.106 
38.174 


\Foot  ton*. 

8.082 

I         8,2rj 

I         9, 7iO 


This  same  powder,  procured  for  the  8-inch  gun,  has  also  been  tested 
in  the  10  inch  gun,  of  32  caliber  length  of  bore.  The  following  re- 
salts  show  its  efficiency  as  compared  with  German  brown  powder : 


Kind  of  powder. 


Genua,  ■nokeleM 


Weight 

of 
charge. 

Poundt. 

C        225 
>        226 

C          65 
\          80 

Weiffht 
ahoi. 

Velocity 
at 

Poundt. 

571 
671 

671 
671 

JFoot  teeondi, 
at     175  ft 

1,783 

1,944 
at      250  ft. 

1,732 

1,900 

Preeanre 

per 

sqaare 

inch. 


Poundt, 


31,215 
87,287 

28,370 
34,880 


This  smokeless  powder  is  understood  to  have  a  nitrocottou  base, 
and  is  of  the  Nobel  type.  Itfi  properties  and  mode  of  manufacture  are 
described  in  the  appendix  to  this  rex)ort. 

The  subject  of  smokeless  powders  is  receiving  the  attention  of  the  De- 
partment and  of  manufacturers  in  this  country,  although  up  to  the  pres- 
ent time  experiments  have  been  confined  to  the  production  of  a  powder 
adapted  to  small  arms  and  the  smaller  caliber  guns,  such  as  field  and 
rapid-firing  guns.  It  will  soon  be  extended  to  seacoast  guns.  Reports 
received  from  abroad  speak  well  of  the  keeping  qualities  of  this  German 
smokeless  powder  and  its  resistance  to  moisture  and  high  tempera- 
ture. A  sample  of  smokeless  powder  has  been  procured  for  test  in 
the  field  gnns,  and  a  sample  has  been  ordered  for  test  in  the  10-inch  B. 
L.  guns. 

The  firings  with  the  10-inch  B.  L.  rifle,  steel,  have  been  much  delayed 
during  the  past  year  by  the  breaking  of  the  carriage,  which  required 
that  it  be  sent  to  the  shops  for  repair*  and  by  the  failure  of  the  powder- 
makers  to  produce  a  suitable  sample  of  powder.  Experiments  with 
powders  are  still  in  progress,  and  it  is  expected  a  suitable  sample  will 
soon  be  obtained.  This  piece  has  been  fired  thus  far  about  50  rounds. 
The  proposed  charge  for  this  gun  is  250  pounds,  shot  575  pounds,  veloc- 
ity 1,950  foot  seconds,  and  pressure  37,000  pounds ;  the  length  of  bore  is 
32  calibers.  The  Messrs.  Du  Pont  are  also  engaged  in  working  up  a 
brown  powder  for  the  12inch  B.  L.  rifle.  The  sample  of  Ohilworth 
brown  powder  procured  from  England  for  trial  in  this  gun  proved  un- 
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satisfactory.  It  was  not  practicable  to  use  a  cliarge  of  more  tban  375 
poands  without  exceeding  the  prescribed  pressure,  while  the  velocity 
was  at  least  100  feet  short  of  that  desired.  The  Messrs.  Du  Pont  have 
thus  far  produced  a  sample  which,  with  a  charge  of  440  pounds,  has  given 
a  velocity  of  1,862  feet  to  a  projectile  of  1,000  pounds,  with  a  pressure  on 
the  chamber  considerably  below  the  limit,  and  it  is  expected  that  they 
will  soon  produce  a  powder  that  will  give  the  results  anticipated  for  this 
gun,  \iz :  Charge  of  440  to  460  pounds,  shot  1,000  pounds,  velocity  1,975 
to  2,000  feet,  pressure  37,000  pounds.  The  length  of  bore  in  this  gun  is 
34  calibers. 

These  10  and  12  inch  type  guns  will  be  placed  under  systematic  trial 
for  endurance,  accuracy,  rapidity  of  fire,  etc.,  as  soon  as  suitable 
powders  are  obtained.  Generally  sneaking,  the  working  of  these  large 
guns  has  proved  to  be  very  satisfactory. 

The  constant  and  rapid  change  and  improvement  in  smokeless  powders 
and  high  explosives  demonstrate  the  almost  imperative  necessity  to 
this  Department  of  having  a  suitable  laboratory  and  experts  for  con- 
ducting experiments  and  making  improvements  in  these  powders  and 
explosives  in  order  that  the  Department  may  keep  pace  with  the  ad- 
vance in  these  regards  made  by  other  nations. 

Also  it  seems  hardly  proper  to  impose  on  private  manufacturers  all 
the  difficulties  to  be  overcome  and  labor  required  to  perfect  and  pro- 
duce samples  of  each  variety  of  powder  required  for  each  new  type  of 
gun,  and  the  expensive  delays  which  have  occurred  in  obtaining  these 
powders  indicate  the  necessity  for  having  the  facilities  for  such  a  labor- 
atory include  also  the  means  of  making  the  necessary  investigations  for 
arriving  at  formula  for  these  samples  and  a  small  powder  factory  for 
manufacturing  them. 

The  cost  of  these  guns  manufactured  at  the  United  States  Gun  Fac- 
tory at  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  under  the  latest  con- 
tracts for  forgings;  is  as  follows,  viz : 

S-inch 115,646 

10-lnch 30.592 

riinch 47,227 

A  type  12-inch  B.  L.  mortar,  entirely  of  steel,  has  been  completed 
during  the  past  year  at  the  gun  factory  and  is  now  at  the  proving  ground 
awaiting  test.  These  steel  mortars  will  have  considerably  more  power 
and  endurance  than  the  cast-iron  mortars,  with  a  greater  margin  of 
safet3'  against  accident.  To  offset  these  advantages,  however,  their  cost 
will  he  nearly  double  that  of  the  cast  iron  steel-hooped  mortars.  The 
Department  is  procuring  mortars  of  this  latter  class  from  two  private 
manufacturers  under  con  tract.  TheBuilders'Iron  Foundry,  Providence, 
B.  I.,  has  a  contract  for  thirty  mortars,  which  will  be  completed  by  the 
end  of  the  present  year.  The  Sonth  Boston  Iron  Works  has  a  contract 
for  forty-three  mortars,  which,  by  the  terms  of  its  contract|  should  be 
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completed  by  the  end  of  1893,  making  a  total  of  seventy-three  mortars 
^oiupleteil  by  that  date. 

XJncler  tLe  provisions  of  the  act  approved  August  18,  1890,  a  contract 
^oeas  placed  with  the  West  Point  Foundry  Company  for  finishing  and  as- 
Befn\>lin|3C  eleven  8  inch  guns  from  forgtngs  furnished  by  the  Department. 
XJntler  tlie  provisions  of  the  act  approved  February  24, 1891,  which  ap- 
propriated $800,000  for  the  purchase  of  forgiugs  for  8, 10,  and  12  inch 
guns,  the  Department  placed  a  cx)ntract  with  the  Midvale  Steel  Com- 
pany  in  July  last  for  supplying  the  purchase  provided  for,  and  thus 
securing'  a  second  source  of  supply  for  the  production  of  heavy  gun 
forcings.     Under  this  contract  there  will  be  furnished  twelve  sets 
8-inch,  twelve  sets  10-iuch,  and  nine  sets  12-inch  forgings,  which,  with 
the  deliveries  to  be  made  under  the  contract  with  the  Bethlehem  Iron 
Gompany,  make  the  total  number  of  forgings  to  be  delivered  before  the 
end  of  1896,  as  follows:  Thirty- five  sets  8  inch,  thirty-five  8et«  10  inch, 
and  twenty-four  sets  12-inch  forgings. 

The  manufacture,  by  contract,  of  forgings  for  seacoast  cannon  at  the 
Bethlehem  Iron  Works,  and  for  field  and  siege  cannon  and  seacoast 
mortars  at  the  Midvale  Steel  Works  has  progressed  satisfactorily  dur- 
ing the  past  year.    The  quality  of  the  steel  produced,  as  shown  by  the 
tests,  has  beeu  excellent,  the  contiact  specifications  having  been  met 
with  no  more  care  than  should  be  given  to  this  class  of  work. 

Generally  speaking,  the  contractors  have  made  deliveries  at  the  times 
required  by  their  contracts. 

The  Midvale  Steel  Company  will  now  make  adequate  enlargement  of 
its  plant  to  produce  the  forgings  required  for  the  seacoast  guns  of  8, 
10,  and  12  inch  caliber  under  the  contract  awarded  them  by  the  De- 
partment last  July. 

Under  the  provisions  of  the   fortifications  acts  approved  August 
18',  1890,  and  February  24,  1891,  for  supplying  the  Department  with 
twenty-five  8-iuch,  fifty  lOinch,  and  twenty-five  12-inch  guns,  subject  to 
all  the  requirements  of  the  law,  the  Bethlehem  Iron  Company,  of  South 
Bethlehem,  Pa.,  was  the  lowest  bidder,  and  as  the  Board  of  Ordnance 
and  Fortification  adjudged  the  price  bid  to  be  fair  to  the  company  and 
to  the  interests  of  the  United  States,  a  contract  for  furnishing  the 
above-stRted  one  hundred  guns  has  been  awarded  that  company.    The 
first  8-iQch  and  lO-inch  guns  under  this  contract  will  be  delivered  by 
the  end  of  1893.    The  first  12-inch  gun  under  this  contract  will  be  de- 
livered by  the  end  of  1894.    The  twenty-five  8inch  guns  will  be  com- 
pleted by  the  end  of  1900}  the  fifty  10-inch  and  twenty-five  12-inch  by 
the  end  of  1903. 

The  cost  of  these  guns  furnished  under  the  Bethlehem  Iron  Company's 
contract  will  be  about  as  follows,  viz : 

S-inch $t6,536 

10-inch 34.473 

.  12.inch 62,365 
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This  cost  is  exclu^ire  of  the  cost  of  the  tea  proof  rounds  incliided  in 
the  Bethlt^bcni  bid,  and  of  auy  allowance  for  mainteuauce  of  the  Army 
Gqq  Plant  or  interest  thereon. 

The  lO'iuoh  B.  L.  rifle,  cast-iroD,  vire  wrapped,  described  in  Appen- 
dix 24  of  the  report  of  the  Chief  of  Ordnance  for  1886,  was  completed 
at  the  Watervliet  Arsena]  during  the  paat  year,  and  is  now  at  the  Sandy 
Hook  proving  ground. 

This  gun  has  a  length  of  bore  of  28  calibers  and  weighs  abont28  tons. 
It  is  rifled  with  50  lands  and  grooves  each,  with  a  twist  iDcreasing  f^oin 
1  turn  in  120  calibers  at  the  origin  to  1  tnrn  in  36  calibers  at  10  inches 
from  the  mozzle,  from  which  point  to  the  muzzle  it  continues  at  the 
same  rat«. 

Some  preliminary  firings  have  been  made — about  thirty  ronnds  in 
all — in  testing  samples  of  powder,  to  determine  the  charge  best  auitcd 
for  the  goD.    The  following  are  some  of  the  results  obtained  : 


ElDdorpowdtr. 

Vsi^bt  of 

KS 

Vdodty 
fMtrrom 

PniHDn 

Osraui  Bromi,    tm  lu-iDcb  B.  L.  ^lfl^  •-«■(  Iron,  win 
wnpped. 

Poundf. 

(154.* 
(130 

Piwnd.. 
ISO 

4H 

I.MS 

SO.  ess 

Its 

!!:S 

. 

36.  Ud 

A  contract  has  been  made  with  the  Messrs.  l)u  Pont  for  ftirnislnng 
powder  for  the  test  of  this  gnn,  which  shall  give,  with  a  charge  of  IGO 
ponuds  and  projectile  of  450  pounds,  a  velooity  of  1,800  foot  seconds, 
with  a  pressure  of  30,000  pounds.  The  tests  will  be  proceeded  with  as 
rapidly  as  more  important  work  will  permit. 

The  12-iBcb  B.  L.  rifle,  cast  iron,  tubed  with  steel,  is  a  duplicate  of 
the  12  inch  B.  L.  rifle,  cast  iron,  except  that  it  is  lined  over  about  one- 
half  its  length  with  an  oil  tempered  and  aunealed  steel  tube  of  from  3^ 
to  4  inches  thickness. 

The  piece  has  been  fired  thus  far  two  hundred  and  twetity-eight 
rounds,  with  about  the  same  pressures  as  were  obtained  with  the  12-inch 
cast-iron  rifle.  Owing  to  the  superior  resisting  power  of  the  steel  tube 
the  bore  has  been  far  less  eroded  by  the  powder  gases  than  the  simple 
cast-iron  gun.  The  piece  is  still  in  the  hands  of  the  Board  for  testing 
rifle  cannon,  but  trials  will  be  completed  at  an  early  day  and  a  report 
rendered. 
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Seacoast  carriages. 

The  Department  has  placed  a  contract  with  the  Builders'  Iron  Fonn- 
ilry,  at  Providence,  R.  L,  for  the  luannfacture  of  eight  spring-retaru 
carrriages,  of  the  Baskazoff  typo,  for  the  12-inch  mortar,  with  the  priv- 
ile'ge  of  increasing  the  number  to  the  extent  of  the  appropriation  avail- 
able, if  desired.    This  will  enable  the  Department  to  procure  about 
tliirty  of  these  carriages,  or  a  sufficient  number  for  the  mortars  under 
manufacture  at  the  Builders'  Iron  Foundry.    The  first  carriage  will  be 
completed  by  the  end  of  the  present  year,  and  the  remaining  seven  about 
ten  mouths  later.    This  carriage  is  made  mostly  of  cast  iron. 

Another  type  of  carriage — the  Canet  type— of  steel,  and  made  prin- 
cipally at  the  works  of  Sir  Joseph  Whitworth  &  Co.,  Matichester,  Eng- 
land, is  now  at  the  Sandy  Hook  proving  ground,  and  will  be  tested 
daring  the  present  autumn. 

There  is  now  on  hand  at  the  proving  ground  a\(  aiting  test  a  10-inch 
pnenmatic  disappearing  carriage,  furnished  by  the  Pneumatic  Gun  Car- 
riage and  Power  Company,  of  Washington,  D.  C.    This  carriage  will 
be  tested  as  soon  as  satisfactory  powder  is  obtained  for  the  10-inch  rifle. 
The  following  type  carriages  are  also  under  manufacture  for  tests,  viz : 
One  8-inch  barbette  and  one  12-inch  barbette  carriage,  under  manu- 
facture at  the  Watertown  Arsenal,  will  be  completed  during  the  com- 
ing year.    There  is  a  sufficient  appropriation  available  for  reproducing 
a  limited  number  of  this  class  of  carriage  for  both  8inch  and  10-inch 
calibers. 

One  12-inch  carriage  for  gun  lift,  under  manufacture  at  the  works  of 
Le  Creusot,  France,  will  be  completed  at  the  end  of  October.  This  car- 
riage is  substantially  a  barbette  carriage,  but  with  an  increased  length 
of  recoil  to  adapt  it  to  the  requirements  of  the  gun  lift. 

A  10-inch  disappearing  carriage,  Oordon  type,  under  manufacture 
at  the  Morgan  Engineering  Works,  Alliance,  Ohio,  should  be  com- 
pleted by  the  end  of  this  year.    This  carriage  is  made  largely  of  cast 
*  iron,  though  the  more  important  working  parts,  or  organs,  are  of  steel. 
It  was  designed  by  Lieut.  Gordon,  of  the  Ordnance  Department. 

One  8-inch  and  one  10  inch  disappearing  carriage,  BuffingtonCrozier 
type,  are  under  manufacture  at  the  South wark  Foundry  and  Machine 
Company,  Philadelphia,  Pa.  Both  carriages  will  be  oompleted  during 
the  next  fifteen  months.  This  type  of  can  iage  is  principally  of  steel. 
The  principle  involved  in  its  construction  was  first  presented  by  Col. 
Bnffington,  of  the  Ordnance  Department.  The  present  design  em- 
bodies important  changes,  which  are  due  to  Capt.  Crozier,  of  the  Ord- 
nance Department. 

The  difficulties  attending  the  procurement  of  new  experimental  car- 
riapu8  by  contract  with  private  parties  are  great  and  nnraerous,  and 
emphasize  the  pressing  need  of  such  an  increase  of  the  facilities  of  the 
heavy  gun-carriage  factory  as  will  enable  the  Department  to  manufac- 
ture these  carriages  in  its  own  shops. 
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The  magnitude  of  a  disappearing, carriage  for  large  caliber  gans,  and 
the  mechanical  difficalties  to  be  overcome  in  devising  and  constrnctiug 
it,  can  hardly  be  estimated  an<l  appreciated  without  seeing  such  a  car- 
riage operated.  (A  satisfactory  disappearing  carriage  for  large  guns 
has  not  yet  been  produced  by  other  nations.)  It  is  hardly  practicable 
to  provide  for  all  these  difficulties  in  a  contract  made  before  commenc- 
ing the  carriage.  It  is  of  the  utmost  importance  that  the  work  of 
construction  should  be  carried  on  by  the  ofi&cers  of  the  Ordnance  Depart- 
ment in  the  Department's  own  shops,  in  order  that  details  and  improve- 
ments may  be  worked  up  anci  perfected,  and  desirable  changes  made, 
which  can  be  developed  only  as  the  work  progresses.  This  can  not  be 
provided  for  in  a  contract  made  before  the  work  commences.  The  work 
of  construction  *is  the  very  best  school  for  designing,  developing,  and 
perfecting  these  carriages. 

For  these  reasons,  as  well  as  others,  the  appropriation  requested 
further  on  for  increasing  the  facilities  of  the  carriage  factory  at  the 
Watertown  Arsenal  is  urgently  needed.  The  alteration  of  15-inch  car- 
riages for  use  with  increased  charges  of  powder,  and  of  10-Inch  car- 
riages for  use  with  the  8-inch  M.  L.  rifle,  converted,  has  been  carried  on 
as  usual  during  the  past  year  at  the  Watertown  Arsenal,  under  the  ap- 
propriation of  $50,000  made  for  the  purpose  by  the  act  approved  Feb- 
ruary 24,  1891.  The  design  of  these  two  tj^pes  of  carriage  has  been 
modified  by  placing  the  cylinders  in  rear  and  fitting  them  with  obtu- 
rating bars  for  equalizing  the  pressure  in  the  cylinder.  This  modifica- 
tion will  remove  the  difficulties  that  have  sometimes  been  experienced  in 
the  working  of  these  carriages  in  the  service,  particularly  the  springing 
of  the  piston  rod  and  deterioration  of  the  piston  rod  stuffing  box,  and 
it  will  be  embodied  in  further  alterations  of  carriages.  When  the  work 
now  in  hand  is  completed  there  will  have  been  altered  the  following 
carriages : 

Fifty- one  15-inch  carriages  and  one  hundred  and  twenty -seven  10- 
iuch  carriages  for  8-iuch  M.  L.  rifiee,  converted.  The  total  number  of 
guns  on  hand  is  three  hundred  15-inch  smoothbores  and  two  hundred 
and  ten  8-inch  M.  L.  rifles,  converted. 

'SecLCoast  projectiles. 

The  acts  of  1890  and  1891  for  the  armament  of  fortifications  provided 
for  the  purchase  of  armor-piercing  projectiles  for  seacoast  guns.  Under 
these  acts  the  Department  haa  placed  two  contracts  for  armor-piercing 
projectiles  with  the  Midvale  Steel  Company,  in  quantities  and  kinds  as 
follows :  Three  hundred  and  eighteen  8-inch  shot,  four  hundred  and 
twenty- two  10-inch  shot,  and  fifty  12-inch  shot.  They  are  to  be  furnished 
complete  ready  for  use. 

These  projectiles  will  be  made  by  the  Holtzer  process,  which  is  be- 
lieviMl  to  be  the  best  process  fortiie  ma nuTactu re  of  armor- piercing  pro- 
jectiles.   The  Midvale  Company  has  for  some  time  been  carrying  on 
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preparations  for  manafactare,  bat  has  not,  up  to  this  date,  furnished 
any  shot.  The  delivery  of  the  first  lot  is  expected  very  soon.  The 
entire  number  should  be  completed  by  the  end  of  1892.  The  armor- 
plates  for  the  test  of  part  of  the  8  and  10  inch  projectiles,  of  9  inches 
and  11^  inches  thickness,  respectively,  have  been  manufactured  by  the 
Bethlehem  Iron  Company,  and  are  now  awaiting  tests  prior  to  accept- 
ance. Experiments  are  now  in  progress  at  the  Sandy  Hook  proving 
ground  for  the  purpose  of  establishing  suitable  12inch  mortar  shell  for 
the  penetration  of  armored  decks.  A  first  experiment  made  against  a 
standard  deck  plate  4^  inches  thick,  and  inclined  to  the  horizon  at  an 
angle  of  60^,  thus  making  the  actual  thickness  presented  to  penetration 
5.2  inches,  resulted  in  complete  penetration  and  the  shattering  of  nearly 
one-half  the  plate.  The  plate  was  10  feet  long  by  5  feet  wide,  sup- 
ported by  fonr  strong  braces  of  timber  equally  spaced  throughout  its 
length.  This  plate  was  furnished  by  the  Bethlehem  Iron  Company, 
and  showed  the  following  qualities  on  specimens  3  inches  long,  viz : 


BlMfcio 
limit. 

Tensfle 
strength. 

Slonxation 
after  nip- 
tare. 

Redaction 
of  area 

after  mp- 
ture. 

Pounda. 
48^800 
49^200 

Pounds. 
88.400 
84,400 

PeroerU. 
21.16 
23.00 

Pero0HL 
40 
62.97 

The  steel  shell  was  also  furnished  by  the  Bethlehem  Iron  Company, 
and  was  one  of  a  lot  showing  a  tenacity  of  142,000  pounds  at  the  base 
and  148,000  at  the  point.  The  velocity  at  impact  was  intended  to  be 
just  sufficient  for  penetration  of  the  plate,  say  833  foot  seconds,  but  it 
proved  to  be  in  reality  about  885  foot  seconds,  and  projectile  ranged  to 
a  considerable  distance  beyond  after  passing  through  the  plate.  The 
oblique  direction  of  the  blow  upon  the  head  pf  the  projectile  bent  the 
point  upwards  and  spawled  o£f  a  considerable  portion  of  the  head. 
Further  trials  will  be  made  with  projectiles  having  harder  points  #nd 
possibly  some  change  in  form.  In  this  connection  it  may  be  observed 
that  three  inches  is  an  exceptional  thickness  for  the  horizontal  deck 
armor  of  most  existing  battle  ships  and  cruisers* 

The  Department  has  under  test  what  promises  to  be  a  very  satisfac- 
tory form  of  a  base  fuse  that  will  admit  of  delayed  action  when  firing 
against  armored  deck  plates.  This  fuse  will  be  of  particular  value  for 
use  with*  mortar  shelL 

Biege  service. 

Five-inch  B.  L,  rifle  and  l-inch  B.  L,  howitzer. — ^The  type  guns  of  these 
two  classes  of  cannon  have  passed  satisfactorily  the  legal  tests,  and 
the  manufacture  of  ten  more  pieces  of  each  kind  has  been  taken  in 
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hand  under  available  appropriations ;  all  should  be  completed  duriog 
the  comiug  year. 

A  carriage  for  the  5inch  gun  has  been  produced  and  subjected  to  a 
test.  A  sufficient  number  of  carriages  will  now  be  made  at  the  Water- 
town  Arsenal,  Boston,  Mass.,  for  issue  with  the  guns,  an  appropriation 
being  available  for  the  purpose. 

An  experimental  carriage  for  the  7inch  howitzer  has  been  manu- 
factured at  the  Watertown  Arsenal  and  sent  to  the  proving  ground  for 
test.  There  is  also  available  an  appropriation  for  the  further  manu- 
facture of  howitzer  carriages  should  the  experimental  one  prove  satis- 
factory. Gast-iron  projectiles  for  issue  with  these  siege  pieces  are  under 
manufacture  at  the  Waterviiet  Arsenal. 

Field  fMtteriaL 

S.24nch  steel  field  guns. — ^The  Department  has  completed  one  hundred 
of  these  guns  and  has  twenty-five  more  under  manufacture  at  the  gun 
factory.  Borne  simplification  of  the  construction  has  been  made  in  this 
last  lot.  The  new  model — model  1890 — has  the  jacket  and  trunnions 
in  one  piece,  with  a  locking  shoulder  on  the  extension  in  front  of  the 
trunnions.  The  breech  sleeve  is  omitted,  the  breechblock  being  seated 
in  the  jacket. 

The3.6'inch  heavy  fi^ld  steel  guns. — The  test  of  the  type  gun  of  this 
character  has  been  completed  and  is  satisfactory.  There  is  an  ap- 
propriation available  for  the  further  manufacture  of  about  twenty-four 
of  these  guns,  and  they  will  be  taken  in  hand  without  delay.  It  has 
been  thought  necessary  to  provide  a  vent-closing  device  for  the  field 
gun  to  prevent  premature  discharge  of  the  piece  before  the  breech- 
block is  closed.  Owing  to  the  position*  of  the  vent,  i. «.,  on  top  of  the 
gun,  the  problem  was  one  of  unusual  difficulty,  but  it  has  been  satis- 
factorily solved,  and  vent  covers  are  now  being  manufactured  at  the 
gun  factory  for  issue  with  the  new  guns  and  for  attachment  to  those 
already  in  service.  Gas^iron  shell  for  field  service  are  manufactured 
at  the  Waterviiet  Arsenal. 

S.G'inch  fi^ld  mortars, — ^The  type  mortar  of  this  class  was  tested  last 
year,  and  the  Department  has  now  under  manufacture  at  the  gun  fac- 
tory sixteen  more  of  these  pieces. 

Field  j^rojeotiles, — A  satisfactory  shrapnel  for  the  field  service,  with  a 
base  charge,  has  been  designed  and  tested,  and  a  contract  for  a  supply 
has  been  placed  with  the  Thomson  Electric  Manufacturing  Coippauy, 
of  Lynn,  Mass.  Another  somewhat  diffcTent  type  of  shrapnel,  with  the 
charge  in  the  point,  is  now  under  test  with  promising  results,  and  it  is 
probable  that  a  contract  for  a  further  supply  will  soon  be  made.  4^fter 
much  experimenting  the  Department  has  successfully  produced  a  reli- 
able combination  time  and  percussion  fuse  for  use  with  field  shrapnel 
and  shell.    A  mechanical  distance  fuse  is  also  under  trial  by  the  De- 
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partment.  The  following  changes  have  been  made  in  the  standaid 
shell  for  the  3^>inch  gon.  The  weight  has  been  increased  from  13  to 
13^  pounds;  the  position  of  the  band  has  been  changed  from  1^  inches 
from  the  base  to  five-eighths  of  an  inch  from  the  base.  The  latter 
cl^aDge  was  made  in  order  that  the  shell  and  shrapnel  might  have  the 
same  seating.  The  new  position  of  the  band  facilitates  considerably 
the  constmction  of  shrapnel.  Firings  made  with  the  band  in  its  new 
position  have  shown  that  there  is  no  falling  off  in  accuracy ;  if  any- 
thing, there  is  an  improvement. 

Three-inch  B.  L.  mountain  gun. — The  Department  has  procured  a  gun 
of  this  caliber  from  the  Hotchkiss  Ordnance  Company  for  test.  Some 
preliminary  trials  have  already  been  made  with  full  charges.  Some 
modifications,  however,  will  have  to  be  made  in  the  present  ammuni- 
tion, to  adapt  it  to  firing  with  the  reduced  charges  which  will  be  used 
with  high-angle  fire.  When  the  necessary 'arrangements  have  been 
made,  the  trial  of  the  piece  will  be  proceeded  with. 

Fidd  carriages. — ^The  metal  gun  carriages  proper,  for  the  3.2-inch  field 
guns,  are  manufactured  at  the  SpringOeld  Armory.  The  caissons,  lim- 
bers, combined  battery  wagons  and  forges  are  manufactured  at  the 
Watervliet  Arsenal.  The  heavy  carriage  made  for  the  3.2-inch  field  gun, 
can,  with  slight  modification,  be  adapted  to  the  service  of  the  3.6-inch 
gun,  and  those  issued  to  the  service  will  be  ultimately  recalled  for  this 
purpose  and  be  replaced  by  the  lighter  model  for  the  3,2-inch  gun.  The 
carriages  for  the  3.6-inch  field  mortar  are  all  cast  steel  and  are  under 
manufacture  at  the  gun  factory,  the  castings  being  furnished  by  the 
Midvale  Steel  Company. 

POWDERS  AND  PROJECTILES  FOR  THE  FIELD  SERVICE. 

Powders. — The  Department  has  procured  a  type  of  sphero-hexagonal 
powder  that  gives  satisfactory  results  with  all  the  field  pieces,  t.  e.,  the 
3.2-inch  and  3.6-inch  guns,  and  the  3.6inch  mortars.  This  is  of  great 
advantage,  as  it  is  considered  a  matter  of  the  first  importance  to  have 
a  single  powder  for  the  field  service.  The  charge  for  the  3.2-inch  guns 
with  the  new  type  of  powder  will  be  3^  pounds  and  for  tbe  3.6inch 
guns  about  4}  pounds.  A  sample  of  French  smokeless  powder  has 
been  procured  Irom  abroad  for  trial  in  the  field  guns  and  is  now  under- 
going test  at  the  proving  ground.  The  results  indicate  that  with  the 
smokeless  powder  of  this  type  the  charge  may  be  reduced  at  least  one- 
halfl  Samples  of  smokeless  powder  produced  by  inventors  in  this 
country  are  being  prepared  for  test  in  the  field  and  larger  calibers  of 
guns. 

ARMY  GUN  FACTORY. 

The  north  wing  of  the  Army  Gun  Factory  has  been  in  operation  since 
laat  year.    All  the  smaller  machinery,  such  as  hoopMathes,  boring  and 
taming  mills,  planers,  slotters,  shapers,  drills,  etc.,  including  several 
WAR  91— VOL  III 2 
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threadiDg  and  slotting  machines  for  breech  mechanism,  have  been  set 
up  in  place  and  are  in  actual  use;  also  the  power  plant,  overhead  trav- 
eling cranes  and  heating  and  electric-lighting  apparatus.  The  delivery 
of  the  large  gun  lathes  under  manufacture  by  the  Pond  Machine  Tool 
Company,  of  Plainfield,  N.  J.,  has  also  begun.  The  first  lathe  has  been 
received  and  het  up,  and  for  a  type  lathe  of  new  design  and  unusual 
dimensions  is  considered  a  practical  success.  The  second  lathe  will  be 
delivered  by  December  next,  and  the  remaining  lathes  will  follow  at 
intervals  of  three  months;  The  minor  defects  observed  in  the  first 
lathe  will  be  remedied  in  the  lathes  yet  to  be  delivered.  The  total 
number  of  gun  lathes  proper  provided  for  the  north  wing  are  eight 
turning  and  boring  lathes  and  eight  turning  lathes.  There  are  also 
several  jacket  lathes  and  a  rifling  machine.  All  these  large  tools  are, 
adapted  to  the  manufacture  of  guns  from  8  to  12  inches  caliber.  Pend- 
ing the  delivery  of  the  new  lathes,  the  three  boring  and  turning  lathes 
on  hand  in, the  old  giln  shop  at  the  Watervliet  Arsenal  are  being  used 
in  the  manufacture  of  heavy  guns.  The  shrinkage  pit,  with  its  fur- 
naces and  ovens  for  heating  the  hoops  and  jackets,  located  in  the  cen- 
tral section,  is  nearly  completed.  At  present  tubes  and  jackets  are 
assembled  in  the  old  gun  shop.  The  Department  has  now  under  man- 
ufacture in  these  shops  guns  of  8, 10,  and  12  inch  caliber,  besides  a 
considerable  number  of  field  and  siege  guns. 

An  appropriation  of  $320,000  was  made  by  the  act  of  August  18, 
1890,  for  the  purchase  of  gun  lathes,  a  rifling  machine,  and  an  80-ton 
traveling  crane  for  the  equipment  of  the  proposed  south  wing  of  the 
Army  gun  factory.  A  contract  for  the  lathes  and  rifling  machine  was 
awarded  to  the  Pond  Machine  Tool  Company;  that  for  the  traveling 
crane  to  the  Morgan  Engineering  Company,  Alliance,  Ohio.  This  crane 
will  be  similar  to  the  one  furnished  by  this  company  to  the  Navy  De- 
partment, and  will  readily  admit  of  being  rigged  for  a  capacity  of  110 
tons. 

A  further  appropriation  of  $268,000  for  machinery  to  equip  the  south 
wing  was  made  by  the  act  of  February  24, 1891,  and  also  an  appropria- 
tion of  $218,743  for  the  erection  of  the  south  wing,  including  ways  for 
traveling  cranes,  by  the  same  act.  The  contracts  for  the  erection  of  the 
building  and  for  the  purchase  of  machinery  therefor  were  made  as 
early  as  practicable  after  the  passage  of  the  act.  The  walls  of  the  new 
wing  are  well  advanced,  and  the  building  should  be  under  roof  before 
the  cold  weather  sets  in.  It  is  expected  that  it  will  be  completed  and 
ready  for  the  reception  of  the  machinery  by  next  spring,  by  which  time 
the  smaller  machines  and  the  large  traveling  crane  will  be  delivered, 
and  can  be  immediately  set  up  in  place.  Work  on  the  smaller  forgings, 
such  as  hoops  and  breech  mechanism,  can  then  be  commenced  in  this 
wing  before  the  delivery  of  the  large  lathes.  Two  additional  boring  and 
turning  lathes  of  the  same  general  type  as  the  others  were  included 
among  the  machines  to  be  purchased  from  the  appropriation  of  $268,000. 
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The  contract  therefor  was  awarded  to  Kiles  Tool  Works,  Hamiltou^ 
Ohio.    The^e  two  lathes  are  due  next  year. 

The  equipment  for  this  wing  provides  for  six  turning  and  boring 
lathes,  and  six  turning  lathes  suitable  to  the  manufacture  of  guns  from 
8  to  12  inches  inclusive,  but  the  last  one  will  not  be  completed  until 
about  June,  1895.  As  it  is  the  intention  to  manufacture  guns  of  not 
less  than  12  inches  caliber  in  the  south  wing,  the  lathes  were  increased 
in  length  about  6  feet  in  order  to  accommodate  12-inch  guns  of  forty 
calibers  total  length;  the  north  wing  will  ultimately  be  devoted  mainly 
to  the  manufacture  of  8  and  10  inch  guns.  After  the  machinery  thus 
far  appropriated  for  has  been  procured  there  will  still  remain  space  in 
the  south  wing  for  four  more  large  lathes  and  a  number  of  smaller  tools. 
It  is  proposed  to  complete  the  equipment  of  this  wing  with  machinery 
suited  to  the  manufacture  of  16-iuch  guns.  The  width  of  this  wing  is 
20  feet  greater  than  that  of  the  north  wing,  and  was  made  designedly 
so  for  this  very  purpose. 

The  full  output  of  the  gun  factory  when  completed  as  now  contem- 
plated will  be  as  follows,  viz:  Twelve  8-inch  guns,  fifteen  lOinch  guns, 
fifteen  12-inch  guns,  and  three  IG-iuch  guns  per  annum. 

Should  an  appropriation  for  this  additional  machinery  he  made  at 
the  next  session  of  Congress  it  will  hardly  be  practicable  to  procure  the 
large  lathes  before  the  end  of  lb95. 

PNEUMATIC  DYNAMITE  GUNS. 

No  progress  has  been  made  by  the  Pneumatic  Dynamite  Gun  Com- 
pany during  the  past  year  in  the  manufacture  of  the  pneumatic  dyna- 
mite guns  under  the  contracts  made  by  this  Department  with  that  com- 
pany March  8, 1889,  and  June  10, 1889.  It  is  understood  that  this  lack 
of  progress  is  due  to  financial  embarrassments  of  the  company.  The 
contracts  required  that  the  guns,  carriages,  air  compressors,  and  other 
appurtenances  for  the  successful  operation  of  the  guns  should  be  com- 
pleted, set  up,  successfully  operated,  and  that  the  guns  should  be  fired 
and  give  specified  successful  results  on  or  before  the  following  dates, 
viz: 

For  the  Atlantic  coast,  on  or  before  October  6, 1889. 

For  the  Pacific  coast,  on  or  before  June  10, 1891. 

At  the  request  of  the  company  extensions  of  their  contract  have  been 
granted  as  follows : 

First  extension  to  May  6, 1890. 
Second  extension  to  Jnly  1, 1800. 
Third  extension  to  November  1, 1890. 
Fourth  extension  to  July  1, 1891. 

CONTRACT  OF  JUNE  10, 1888. 

First  extension  to  January  10, 1891. 
Second  extension  to  November  2, 1891. 

After  a  careful  consideration  of  the  case,  with  the  approval  of  the 
Secretary  of  War,  another  extension  of  the  contract  of  March  8, 1889, 
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was  made  on  Jaly  17, 1891,  in  order  to  facilitate  as  far  as  possible  the 
completion  of  the  guns.  Under  this  extension  the  delivery  of  the  first 
group,  that  for  Sandy  Hook,  is  now  extended  to  January  J,  1892,  and 
of  the  last  group  to  July  1, 1892,  provided  the  first  group  is  delivered 
before  January  1, 1892.  The  total  number  of  ten  guns  under  the  two 
contracts  consist  of  one  8-inch  and  nine  15-inch  guns,  of  which  three  of 
the  latter  caliber  are  by  law  to  be  mounted  on  the  Pacific  coast.  The 
reports  furnished  the  Department  by  the  Pneumatic  Dynamite  Gon 
Company  of  trials  made  of  a  15-inch  pneumatic  dynamite  gun,  manu- 
factured by  them  in  this  country  for  the  English  Government,  are  quite 
favorable  to  the  performance  of  the  gun  and  its  projectiles. 

SANDY  HOOK  PROVING  GROUND. 

Under  the  provisions  of  the  act  approved  February  24, 1891,  pro- 
posals were  issued  under  date  of  June  8, 1891,  for  supplying  the  De- 
partment with  a  Gantry  crane  of  80  tons  capacity,  and  mounted  on  a 
traveling  platform,  both  crane  and  platform  to  be  operated  by  hand 
power,  for  use  in  mounting  and  dismounting  guns  at  the  Sandy  Hook 
proving  ground.  A  satisfactory  bid  was  received  from  Maxwell,  Man- 
ning &  Moore,  and  a  contract  for  the  crane  will  be  awarded  them. 

Some  improvements  have  been  made  during  the  past  year  in  the  ar- 
rangement of  the  proof  battery  and  the  firing  facilities  at  the  proving 
ground,  and  a  railway  track  has  been  laid  connecting  the  wharf  with 
the  battery  and  the  latter  with  the  proof  butts,  which  will  ultimately 
be  extended  down  the  beach  to  the  targets.  Several  new  platforms  in 
concrete  have  been  laid,  which  will  be  fitted  with  heavy  cast-iron  bed 
plates,  somewhat  similar  in  principle  to  the  face  plate  of  a  lathe,  in 
order  to  admit  the  moanting  thereon  of  a  considerable  variety  of  gun 
carriages. 

The  free  recoil  carriage  described  in  the  last  annual  report  has  been 
used  in  experiments  made  with  the  7-inch  B.  L.  howitzer  and  the8inch 
B.  L.  rifle  in  connection  with  the  S^bert  velocimeter,  and  has  worked 
satisfactorily.  It  is  expected  that  the  results  obtained  in  these  firings, 
which  will  be  extended  to  guns  of  other  type  and  caliber,  will  be  of  the 
highest  usefulness,  as  they  will  furnish  data  for  determining  the  press- 
ures along  the  bores  of  guns  with  different  kinds  of  powders,  smoke« 
less  as  well  as  brown,  and  permit  the  solution  of  many  other  important 
ballistic  questions  relative  to  pressures  and  velocities. 

ESTIMATES  FOR  ARMAMENT  OF  FORTIFICATIONS  FOR  THE  FISCAL  YEAR 

ENDING  1893. 

Among  the  principal  estimates  submitted  by  the  Department  for  an 
action  of  Congress  at  its  next  session  are  the  following : 

To  complete  the  equipment  of  the  south  wing  of  the  Army  Gun  Factory  .. .  $326, 000 
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This  will  procare  the  necessary  machines,  tools,  and  fixtures  for  the 
mamifactare  of  three  16inch  guns  per  annum,  besides  the  lathes  and 
other  tools,  such  as  hoop  lathes,  slotting  machines,  shapers,  etc.,  and 
an  additional  overhead  crane  of  60  tons  capacity  will  be  required;  also 
a  30-ton  overhead  traveling  crane  for  use  with  the  jacket  lathes.  The 
estimated  cost  of  the  equipment  is  $340,690,  which  can  be  reduced  to 
$326,000  by  reappropriating  for  the  purpose  $20,600  that  will  remain 
unused  from  the  sum  of  $248,743  appropriated  by  the  act  of  February 
24, 1891,  for  the  erection  of  the  south  wing;  and  this  will  be  recom- 
mended to  Congress. 

For  oil-tempered  and  annealed  steel  for  8,  10,  and  12  inch  guns,  inclading 
the  parts  required  for  the  nianafactare  of  a  type  16-inch  gun |1|122, 000 

In  order  to  prevent  a  deficiency  in  the  supply  of  forgings  at  the 
Army  Gun  Factory,  it  is  imperative  that  a  further  appropriation  be 
made  at  the  next  session  of  Congress  for  at  least  twelve  sets  8]nch, 
fourteen  sets  10-inch,  and  twelve  sets  12-inGh  forgings.  The  first  set 
of  8  inch  forgings  could  then  be  delivered  by  the  beginning  of  1893, 
and  all  the  remaining  sets  by  the  end  of  1893 ;  the  first  set  of  10-inch 
forgings  by  September  1, 1893,  and  all  the  remaining  sets  by  the  end 
of  1894;  the  first  set  of  12  inch  forgings  by  the  end  of  1893  and  all 
the  remaining  sets  by  the  end  of  1894,  provided  contracts  are  made 
with  at  least  two  steel-makers.  Any  slower  delivery  than  this  would 
cause  a  deficiency. 

The  great  length  of  time  required  to  produce  and  test  a  gun  of  16- 
inch  caliber  makes  an  appropriation  therefor  without  further  delay 
a  pressing  need.  If  an  appropriation  should  be  made  available  by 
June  30, 1892,  the  type  16-inch  gun  could  hardly  be  made  and  tested 
before  June  30,  1895,  while  the  first  three  lOiuch  guns  for  service 
would  not  be  completed  before  the  end  of  1898.  liecent  improvements 
in  the  resisting  power  of  ships'  armor  would  seem  to  still  further  empha- 
size the  already  recognized  necessity  for  guns  of  this  caliber.  As  it 
would  be  foolish  to  conclude  that  the  improvements  in  the  resisting 
power  of  armor  have  reached  their  final  limit,  and  as  much  time  is  re- 
quired for  completing  a  type  gun  of  such  high  power  as  may  have  be- 
come an  absolute  necessity  for  overcoming  such  resistance,  the  sooner  the 
work  is  commenced  the  better.  Having  provided  the  type  gun  if  further 
constructions  of  so  large  a  caliber  are  not  immediately  demanded  we 
would  at  least  be  ready  to  go  on  with  their  construction  when  they  are 
demanded.  Guns  of  15|  to  17J  inch  caliber  are  now  included  in'  the  ar- 
maments of  the  principal  foreign  powers,  and  have  been  in  use  since 
1882.  In  connection  with  this  estimate  an  item  of  $10,600  is  asked  for 
to  alter  one  of  the  large  lathes  at  the  gun  factory  to  adapt  it  to  the 
manufacture  of  a  type  16-inch  gun. 

For  steel  hreech-loading  rifled  seacoast  mortars  of  12-inch  caliher $725, 000 

Seventy-three  mortars,  now  under  manufacture  by  contract  at  the 
Builders'  Iron  Foundry  and  at  the  South  Boston  Iron  Works,  will  be 
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completed  by  tbe  end  of  1893,  aud,  iiuless  a  fresh  api)roi)iiation  is  made 
next  year  for  continalng  this  work,  the  production  of  mortars  of  this 
caliber  forecast  defense  must  be  discontinued.  The  action  of  the  Sen- 
ate, at  the  last  session  of  Congress,  in  substituting  steel  mortars  for 
cast  iron,  hooped  with  steel,  in  the  amendment  providing  for  a  further 
supply  of  the  latter,  indicates  that  Congress  favors  all-steel  mortars. 

For  carriages  for  breeoh-loading  rifled  mortars  of  12-iDch  caliber |449,500 

By  the  acts  of  March  2,  1889,  and  August  18,  1890,  the  sum  of 
$325,000  was  appropriated  for  mortar  carriages,  and,  as  already  stated, 
this  sum  will  suffice  for  the  purchase  of  about  30  spring  return  car- 
riages, of  the  Baskazoff  type.  The  sum  now  estimated  for  should  pro- 
vide 43  more  of  these  carriages,  which  will  complete  the  amounts 
required  for  the  73  mortars  under  contract. 

For  carriages  for  moaating  new  steel  breech-load iug  S-incb,  lO-iDcb,  and 
12-inch  guns 11,805,000 

The  above  sum  is  estimated  to  provide  mounts  for  the  number  of 
8, 10,  and  12  inch  guns  that  will  be  completed  at  the  end  of  1893,  viz : 
Thirty-three  8-inch,  nineteen  10-inch,  and  fifteen  12inch  guns. 

For  the  thirty-three  8inch  guns  to  be  completed,  it  is  not  probable 
that  more  than  eight  will  be  mounted  ou  barbette  carriages.  Sufficient 
money  has  already  been  appropriated  for  4  barbette  carriages,  leaving 
to  be  provided  for,  4  barbette  carriages  and  25  <lisappearing  carriages. 
For  the  nineteen  10-inch  guns  there  will  be  provided  6  barbette  car- 
riages and  14  disappearing  carriages.  For  the  fifteen  12-inch  guns  there 
will  be  provided  two  barbette  carriages  and  twelve  gun-lift  carriages, 
there  being  a  sufficient  appropriation  on  hand  for  one  additional  bar- 
bette carriage.  The  estimate  also  covers  one  type  casemate  carriage 
for  a  12-inch  gun,  a  very  advantageous  ofi'er  having  been  tendered  the 
Department  for  such  carriage,  with  the  right  to  continue  the  manufac- 
ture. 

For  the  enlargement  and  improvement  of  the  heavy  gnv-carriage  plant  at 
Watertown  Arsenal,  Watertown,  Mass $151,000 

The  object  of  this  estimate  is  to  provide  more  adequate  facilities  for 
the  mauufacture  of  the  carriages,  that  will  now  be  required  in  consid- 
erable numbers,  for  the  new  steel  guns  for  coast  defense.  The  work  of 
designing  and  producing  the  carriages  required  is  not  less  difficult  or 
less  in  magnitude  than  that  of  producing  the  guns,  and,  unfortunately, 
this  work  is  some  years  behind  that  of  guu  manufacture.  The  Water- 
town  Arsenal  is  well  located  and  well  adapted  for  this  class  of  work, 
and  no  very  great  expense  is  anticipated  in  increasing  its  facilities  to 
the  extent  desired. 

The  Department  has  also  submitted  the  following  usual  estimates  of 
$200,000  for  armor-piercing  steel  projectiles,  and  a  sufficient  sum  for 
procuring  the  plates  for  testing  the  same ;  $10i),000  for  deck-piercing 
shell  for  12-inch  B.  L.  mortars,  also  an  item  for  plates  for  testing  the 
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same ;  $100,000  for  the  alteration  of  15-inch  carriages,  and  10-incb  cai 
riages  for  use  with  8  inch  M,  L.  rifle  for  Watertown  Arsenal ;  for  an  ac 
ditional  lot  of  twenty-five  3.2-iucb  gans  and  their  carriages ;  for  twenty 
five  5-incli  siege  guns ;  for  twelve  7-inch  liowitzers  and  their  carriages 
and  for  powders  and  projectiles  for  issues  to  the  service  for  field,  siege 
and  seacoast  guns,  and  for  proving  the  new  seacoast  guns  and  mortar 
as  they  are  completed. 

MAGAZINE  SMALL  ABM. 

The  question  of  procuring  for  the  Army  a  magazine  rifle  (small  arm 
of  reduced  caliber  has  engaged  the  attention  of  the  Department  fo 
some  time,  and  while  no  direct  steps  were  taken  until  last  fall,  yet  fo 
■some  time  experiments  had  been  in  progress  at  the  Springfield  Armor, 
to  determine  the  most  appropriate  caliber  and  the  best  form  and  weigh 
of  projectile.  Gonnected  with  these  trials  were  many  tests  of  smoke 
less  powders,  resulting  finally  in  the  selection  of  one  sufficiently  satis 
factory  for  use  in  the  examination  and  test  of  small  arms. 

A  quantity  of  this  powder  has  been  procured  from  the  Wetteren  fac 
tory,  Belgium,  and  the  reduced  caliber  of  0.30  inch  decided  upon  fo 
exhaustive  trial.  After  many  experiments  a  satisfactory  cartridge  ha 
been  arrived  at  and  100,000  of  them  manufactured  at  the  Frankfon 
Arsenal,  for  the  trial  of  the  new  caliber  arms. 

A  board  of  officers,  four  from  tlgte  infantry  and  cavalry,  with  two  froii 
the  Ordnance  Department,  was  assembled  last  December  to  conside 
and  recommend  a  suitable  magazine  system  for  rifles  and  carbines. 

Advantage  was  early  taken  of  the  experience  of  similar  commission 
abroad,  and  through  the  courtesy  of  *our  State  Department  and  of  foi 
eign  governments  the  magazine  small  arms  selected  for  the  principa 
European  armies  have  been  procured  and  subjected  to  trial  by  th 
board.  These  include  the  Lee-Speed,  Mark  I,  of  England ;  the  Mann 
licher,  of  Austria;  the  KragJorgensen,  of  Denmark;  the  Mauser,  o 
Belgium;  the  "Infantry  Bifle,"  of  Germany;  the  Kroi)atschek,  o 
Portugal,  and  the  Murata,  of  Japan.  The  Schmidt,  of  Switzerland,  i 
on  hand,  awaiting  the  arrival  of  suitable  am  munition  for  its  test.  Sev 
eral  other  foreign  guns  are  also  expected  and  will  be  tested  when  re 
ceived.  The  knowledge  gained  by  the  trial  of  these  arms,  which  ar 
the  best  other  nations  have  been  able  to  produce,  is  valuable. 

The  radical  change  from  a  caliber  of  .45  inch  (our  present  servid 
standard)  to  the  much  smaller  one  of  .30,  the  use  of  the  long  and  nai 
row  cartridge  thereby  necessitated,  and  the  introduction  of  smokeles; 
powders  for  imparting  a  greatly  increased  velocity  to  the  bullet  withou 
subjecting  the  barrel  and  breech  system  to  undue  augmented  strain 
have  all  operated  to  retard  the  eflPbrts  of  American  inventors  to  perfec 
their  guns,  and  the  result  is  that  but  few  mngazine  arms  of  Americai 
design  have  yet  been  brought  before  the  board.  To  assist  inventon 
the  Department  has  sold,  at  cost  price,  caliber  .30  barrels  and  smokelesi 
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powder  cartridges  for  such  preliminary  experiments  as  they  might  de- 
sire to  make.  A  number  have  availed  themselves  of  these  opportunities 
and  will  probably  soon  have  their  inventions  ready  for  trial  by  the 
board. 

The  elaboration  of  a  magazine  system  suitable  for  the  military  service 
is  anoperation  requiring  not  only  ingenuity,  but  both  time  and  patience 
to  bring  it  to  perfection.  Experience  has  demonstrated  the  ability  of 
American  inventors  to  produce  the  best  small  arms  in  the  world 
adapted  to  the  conditions  which  formerly  existed.  This  Department  is 
doing  all  in  its  power  to  afford  American  inventors  all  opportunity  to 
meet  the  requirements  of  new  existing  conditions. 

ICeports  of  foreign  service  indicate  that  continuous  rapid  firing  may 
not  be  expected  in  the  use  of  the  magazine  rifle,  as  it  is  limited  by  the' 
endurance  of  the  soldier  and  the  heating  of  the  gun.    The  following 
extract  from  General  Information  Series,  No.  X,  published    by  the 
office  of  Naval  Intelligence,  is  of  interest  in  this  connection. 

In  threat  ing  experiments  carried  out  in  France  give  a  good  idea  of  the  rapidity  of 
fire  possible  with  magazine  arms.  Ten  soldiers  were  selected  to  fire  with  maximum 
rapidity  at  a  target  984  feet  distant,  representing  15  men  standing  a  few  inches 
apart. 

These  soldiers  selected  a  kneeling  position  for  firing,  and  each  had  a  companion 
standing  near  him  to  snpply  him  with  another  rifle  as  soon  as  the  one  he  was  using 
heated  to  such  a  degree  as  to  be  unfit  for  use.  The  hits  averaged  only  8.6  per  cent. 
The  rifles  all  heated  between  the  twentieth  and  twenty-fifth  shots,  and  new  ones 
were  immediately  handed  to  the  men.  The  soldiers  were  compelled,  from  physical 
exhaustion  alone,  to  cease  firing  at  the  end  of  a  time  averaging  ten  minutes  for  the 
entire  party,  during  which  the  average  of  shots  per  man  for  the  entire  party  was 
154.2. 

Beports  from  our  Army  show  that  an  expert  soldier  can  fire  the  pres- 
ent service  Springfield  single-loader  with  the  accuracy  generally  needed 
in  action,  about  twenty  times  per  minute.  So  far  as  rapidity  of  fire 
alone  is  concerned  these  reports  reduce  somewhat  the  almost  univer- 
sally estimated  necessity  for  an  immediate  cjiange  to  a  magazine 
system. 

It  is  important  to  sta>te  that  up  to  the  present  time  the  investigations 
made  and  knowledge  gained  by  this  Department  have  not  demonstrated 
so  much  excellence  in  the  magazine  arms  which  have  been  adopted  by 
foreign  nations  as  was  expected,  and  have  not  shown  such  perfection  in 
any  one  of  them  as  could  warrant  its  adoption  for  our  service.  It 
is  hoped  that  this  country  can  produce  a  better  arm,  and  until  it  can, 
or  certainly  until  it  has  been  demonstrated  that  it  can  not,  it  would  be 
wise  to  defer  a  change  from  the  excellent  single-loader  now  in  service 
to  a  magazine  system.  No  efforts  will  be  spared  to  arrive  at  a  satisfac- 
tory magazine  arm. 
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CALIBER  .30  RIFLE  AND  AMMUNITION. 

The  advantages  of  a  rednction  of  caliber  and  of  a  change  to  smoke- 
less powder  for  the  cartridge  are  well  established,  though  in  regard  to 
the  latter  mach  has  yet  to  be  determined  in  regard  to  the  ability  of  this 
country  to  supply  a  suitable  powder  in  suitable  quantities,  and  of  the 
ability  of  such  i)Owders  to  stand  long  storage  and  exposure  to  low 
temperatures  without  too  great  deterioration  of  their  ballistic  qualities. 

The  success  that  has  been  arrived  at  in  the  manufacture  of  the  cali- 
ber .30  cartridge  at  the  Frankford  Arsenal  and  the  excellent  results 
obtained  with  the  new  caliber  .30  Springfield  single-loader  lead  the 
Department  to  believe  that  if  the  adoption  of  a  magazine  arm  is  de- 
ferred the  Department  ihay  at  an  early  date  commence  to  furnish  to 
the  Army  reduced  caliber  arms  and  ammunition  charged  with  a  satis- 
factory smokeless  powder.  The  Department  is  earnestly  urging  on 
the  experiments  and  other  work  for  arriving  at  a  solution  of  this  ques- 
tion, and  as  soon  as  a  satisfactory  powder  can  be  obtained  the  question 
of  the  immediate  adoption  of  the  reduced  caliber  arm  will  be  submitted 
to  a  board.  (Attention  is  invited  to  Appendix  16  oH  the  manufacture 
of  the  reduced  caliber  ammunition.) 

Id  the  proposed  improvements  in  small  arms  and  small-arm  ammu- 
nition probably  nothing  may  be  anticipated  to  cause  more  delay  and 
require  more  argent  efibrt  to  overcome  than  the  difficulty  of  procuring 
in  this  country  sufficient  quantities  of  suitable  smokeless  powders.  The 
Department  is  doing  all  in  its  power  to  induce  and  aid  inventors  and 
manufacturers  to  perfect  these  powders^ 

In  connection  with  this  subject  attention  is  invited  to  what  has  already 
been  stated  in  this  report  in  regard  to  the  establishment  of  a  suitable 
laboratory  for  this  and  other  purposes  at  the  Frankford  Arsenal. 

BEVOLVERS. 

A  number  of  each  of  the  new  double-action  revolvers,  caliber  .38,  with 
simultaneous  ejector,  and  Smith  &  Wesson  safety  hammerless  revolvers 
of  the  same  caliber,  with  6-inch  barrel,  were  purchased  and  issued  for 
trial  by  troops  in  service  during  the  past  year.  A  report  upon  an  ante- 
cedent trial  of  these  revolvers,  mmle  by  a  board  convened  at  the  Spring- 
field Armory,  Massachusetts,  is  published  in  the  Annual  lieport  of  the 
Chief  of  Ordnance,  1889,  Appendix  12.  The  board  concluded  that  a 
competitive  test  in  service  would  be  necessary  to  determine  the  relative 
merit  of  the  weai>ons.  One  hundred  of  each  of  the  revolvers  were  ac- 
cordingly procured  and  have  been  on  trial  with  nine  troops  of  the  First, 
Third.  Fifth,  Sixth,  Eighth,  and  Kinth  Cavalry.  The  reports  which 
have  been  received  from  the  troop  commanders  with  two  exceptions 
favor  the  Colt  revolver  and  consider  it  a  very  decided  improvemen  t  upon 
the  caliber  .45  Colt  now  in  service.  Steps  have  been  taken  to  recall  the 
experimental  revolvers  and  they  will  be  returned  to  the  armory  for 
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examination  following  their  nse  in  tbe  service.  In  view  of  tbe  impend- 
ing cbange  in  the  rifle  and  probable  adoption  of  smokeless  powder  for 
Bmall-arm  ammunition  it  is  not  deemed  expedient  to  make  an  immediate 
change  in  the  service  revolver.  It  is  deemed  best  to  await  the  outcome 
of  the  present  state  of  affairs  in  order  to  secure  the  best  ballistic  eflfects 
in  the  revolver  as  well  a^the  rifle  and  have  a  uniform  system  of  small 
arms  in  such  requirements  as  are  common  to  all  three  arms — the  rifle, 
the  carbine,  and  the  revolver. 

The  campaign  in  connection  with  the  Indian  disturbance  at  Pine  Ridge 
wherein  the  troops  marched  over  and  camped  in  every  variety  of  coun- 
try and  were  exposed  to  storms  and  to  cold  far  below  the  freezing  point 
enabled  the  Department  to  obtain  valuable  information  regarding  ma- 
terial in  service.  Capt.  Ayres,  of  the  Ordnance  Department,  has  fur- 
nished valuable  reports  and  much  useful  information  in  regard  to  expe- 
rience gained  in  this  campaign.  It  may  be  mentioned  that  the  saber  and 
bayonet  were  not  carried,  and  this  fact  would  seem  to  substantiate  the 
views  of  those  officers  who  are  in  favor  of  abandoning  these  weapons. 

EXPERIMENTAL  MATERIAL  FOR  EQUIPMENT. 

Reports  have  been  received  from  officers  of  the  Army  in  relation  to 
the  trial  of  materials  issued  experimentally. 

These  reports  treat  of  the  following  subjects: 

First.  The  Wint  saddle. 

Second.  The  Williams  folding  feed  basket. 

Third.  A  carbine  scabbard  or  sheath  to  be  issued  in  place  of  the  boot. 

Fourth.  The  Merriam  pack. 

Fifth.  The  intrenching  knife. 

All  the  reports  are  adverse  to  the  use  of  the  Wint  saddle  and  the 
Williams  folding  feed  basket. 

All  the  reports  are  in  favor  of  the  substitution  of  the  carbine  scab- 
bard for  the  carbine  boot,  and  on  the  adoption  by  the  Board  on  Maga- 
zine Small  Arms  of  a  new  carbine  the  scabbard  will  be  substituted  for 
the  boot.  It  is  not  considered  judicious  to  make  the  change  at  present^ 
as  the  form  of  the  scabbard  may  to  some  extent  depend  upon  the  shape 
of  the  magazine  in  the  new  carbine. 

The  reports  on  the  Merriam  pack  are  inconclusive.  Up  to  this  time 
fifty-two  reports  have  been  received,  of  which  twenty  three  are  favor- 
able and  twenty-nine  unfavorable.  Eight  companies  are  still  to  be 
heard  from.  A  number  of  officers  adhere  to  the  opinion  that  a  blanket 
roil  is  the  most  suitable  device  for  active  service,  but  on  the  other  hand 
a  board  called  to  consider  this  special  subject  objects  to  the  use  of  the 
roll. 

The  reports  on  the  intrenching  knife  issued  are  various.  Up  to  the 
present  time  seventy-seven  reports  have  been  received,  of  which  forty- 
three  are  favorable,  twenty  unfavorable,  and  fourteen  are  neither 
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favorable  nor  unfavorable.    The  adoption  of  a  separate  intrenching 
tool  is  under  consideration,  and  such  tools  are  under  trial. 

A  board  was  convened  to  consider  tlie  subject  of  a  blanket  roll  and 
the  Bell  shelter  tent.  They  report  adversely  to  the  use  of  the  roll,  but 
tbink  that  the  tent  is  desirable  and  have  recommended  that  one  hundred 
be  fabricated  and  issued  to  the  service  for  trial. 

I  have  also  the  honor  to  submit  herewith  the  following  papers  as  ap- 
pendices to  this  report : 

Appendix  !• — Statement  of  principal  articles  procured  by  fabrication 
during  the  year  ended  June  30, 1891. 

Appendix  2. — Statement  of  ])rincipal  articles  procured  by  purchase 
during  the  year  ended  June  30, 189L 

Appendix  3. — Statement  of  ordnance,  ordnance  stores,  etc.,  issued  to 
the  Military  Establishment,  including  the  national  homes  for  soldiers  of 
the  volunteer  and  regular  Army  and  exclusive  of  the  militia,  during  the 
year  ended  June  30,  1891. 

Appendix  4. — Statement  of  ordnance,  ordnance  stores,  etc.,  distrib- 
uted to  the  militia  from  July  1, 1890,  to  June  30, 1891,  under  section 
1667,  Kevised  Statutes. 

Appendix  5. — Statement  of  ordnance,  ordnance  stores,  etc.,  distrib- 
uted to  the  colleges  from  July  1^  1890,  to  June  30, 1891,  under  section 
1225,  Revised  Statutes. 

Appendix  6. — Statement  of  arms  and  ammunition  issued  to  the  Exec- 
utive Departments  during  the  year  ended  June  30, 1891,  under  the  pro- 
visions of  the  act  of  March  3,  1879. 

Appendix  7. — Report  of  action  taken  during  the  year  ended  June  30, 
1891,  under  the  provisions  of  the  act  approved  March  3,  1881. 

Appendix  8. — Showing  the  stations  and  duties  of  the  officers  of  the 
Ordnance  Department. 

Appendix  9. — Reports  on  making  small  purchases. 

Appendix  10. — Reports  of  the  principal  operations  at  Columbia 
Arsenal  (I  plate). 

Appendix  11. — Report  of  the  principal  operations  at  Rock  Island  Ar- 
senal. 

Appendix  12. — Report  of  the  principal  operations  at  Watervliet  Ar- 
senal (2  plates)  i 

REPORTS  FROM  SPRINaFIELD  ARMORY. 

Appendix  13. — Trials  of  smokeless  powders — Reports  Nos.  1  to  7. 

Appendix  14.— Trials  of  Clay's  cartridge  shell. 

Appendix  15. — Practice  firings  by  the  Armory  Rifle  Club. 


Appendix  16, — Manufacture  of  caliber  .30  cartridges  at  the  Frank- 
ford  Arsenal,  and  cx])eriments  attending  the  same. 


28  REPORT  OP  THE   CHIEF   OF   ORDNANCE. 

CONSTRUCTION   OF  ORDNANCE. 

Appendix  17. — Report  on  roauafacture  of  12-incb  B.  L,  rifle,  steel,  No. 
1  type,  at  Waterviiet  Arsenal  (10  plates). 

Appendix  18. — Report  on  manufacture  of  12incb  B.  L.  mortar,  steel, 
No.  1  type,  at  the  Waterviiet  Arsenal  (7  plates). 

Appendix  19. — ^Report  on  manufacture  of  Frankforil  Arsenal  combi- 
nation fuse  with  channel  time  train  (L  plate). 

Appendix  20. — Report  on  manufacture,  with  description  of  Frankford 
Arsenal  combination  fuse,  tubular  time  train  (3  plates). 

Appendix  21. — ^General  specifications  governing  the  manufacture  and 
inspection  of  carriages  and  parts  of  carriages  for  cannon. 

Appendix  22. — Instructions  to  bidders  and  special  si>ecifications  gov- 
erning the  manufacture  of  spring  return  carriages  for  i 2-inch  B.  L* 
mortars. 

Appendix  23. — Instructions  to  bidders  and  specifications  for  the 
manufacture  of  type  and  serviced,  10,  and  12  inch  single  charge,  steel 
breech-loading  guns. 

Appendix  24. — Instructions  to  bidders,  and  special  specifications  gov- 
erning the  manufacture  of  8  and  10  inch  disappearing  gun  carriages. 

Appendix  25. — Progress  report  on  manufau^ture  of  steel  forgings,  etc., 
at  the  Midvale  Steel  (Company,  Philadelphia^  Pa. 

Appendix  26. — Progress  report  on  manufacture  of  steel  forgings,  etc., 
at  the  Bethlehem  Iron  Works,  South  Bethlehem,  Pa. 

Appendix  27. — Revised  specifications  governing  the  manufacture  of 
steel  for  cannon. 

Appendix  28. — Report  on  manufacture  of  twenty  metallic  carriages 
for  machine  guns  (4  plates). 

AHMY  GUN  FACTORY. 

Appendix  29. — Si>ecifications  for  excavations  and  masonry  and  foun- 
dations for  south  wing  of  Army  Gun  Factory. 

Appendix  30. — Specifications  for  the  delivery  and  efectlon  of  the  iron 
work  for  the  south  wing  of  Army  Gun  Factory. 

Appendix  31. — Specifications  for  the  erection  and  completion  of  super- 
structure, south  wing  of  Array  Gun  Factory. 

Appendix  32.— Specifications  for  gun  lathes  required  for  the  equip- 
ment of  the  south  wing  of  Army  Gun  Factory. 

Appendix  33. — Specifications  for  machine  tools  required  for  the  equip- 
ment of  the  south  wing  of  the  Army  Gun  Factory. 

ORDNANCE  PROVING  GROUND. 

Appendix  34. — ^Report  on  firings  with  13^-pound  3.2-inch  shell  with 
band  at  1^  inches  and  five-eighths  inch  from  base  (10  plates). 

Appendix  35. — Report  on  test  of  experimental  carriage  for  5-inch  B. 
L.  siege  gun,  steel  (1  plate). 
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Appendix  36. — Bepprt  on  tests  of  Hotchkiss  3.2-mch  shrapnel  (21 
plates). 

EEPOETS  OP  BOAED  POE  TESTING  EIFLBD  CANNON,  ETC, 

Appendix  37. — Beport  of  test  of  3.6-inch  B.  L.  mortar,  steel,  No.  ly 
type  (16  plates). 

EEPOETS  OF  THE  OEDNANCE  BOAED. 

Appendix  38. — Tests  of  Armstrong's  combination  time  and  percnssion 
fuse  (1  plate). 

mSOBLLANEOnS. 

Appendix  39. — Smokeless  powders,  firing  results,  etc  (1  plate). 

Appendix  40. — Oaissou  and  combined  forge  and  battery  wagon  for 
3.2-ineh  gun. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

D.  W.  Flaglee, 
Brigadier- Oeneralj  Chief  of  Ordnance. 

ilhe  honorable  Segeetaby  of  Was. 
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Statement  of  principal  articles  procured  by  fabrication  at  the  arscnah 

during  the  fiscal  year  ended  June  30, 1801. 

Class  I. 

^1  12-inch  breech-loading  rifle  (type),  l^o,  1. 
25  3.2-inch  breech-loading  rifles,  steel. 
1  12-inch  breech-loading  mortar  (tyi>e),  No.  1, 

Class  II. 

1  carriage  for  3.6-inch  breech-loading  field  mortar. 

21  carriages,  metallic,  for  Gatling  guns,  model  1890,  with 

mounts. 

1  carriage  for  5-inch  breech-loading  siege  gun. 
10  15-inch  barbette  carriages  and  chassis. 

22  caissons  and  limbers  for  3.2-inch  guns. 
20  limbers  for  machine  gun  carriages. 

2  mortal'  wagons. 

6  combined  forges  and  battery  wagons. 

Class  III. 

28  breech  sights  for  3.2-inch  rifles. 
2  breech  sights  for  3.6-inch  rifles. 
1  front  sight  for  3.6-inch  rifle. 
1  front  sight  for  8-inch  rifle. 
1  rear  sight  for  3.2-inch  rifle. 

7  rear  sights  for  8-inch  rifles. 

1  support  telescopic  sight  for  3.2-inch  riflo. 
60  breech  straps  for  3.2-inch  rifle. 

2  muzzle  covers  and  sights. 

3  pouches  for  sights. 
2  pouches  for  primers. 

1  pouch  for  pendulum  hausso. 
605  water  buckets. 

18  fuse  wrenches. 
6  gunners'  gimlets. 
13  gunners'  reamers. 

2  gun  covers  for  Catling  gmia. 

5  canvas  covers  for  ammiinitiou  chests. 
12  handspikes,  trail. 
38  handspikes. 
20  sets  harness  for  two  wheel  horses* 

SI 
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15  sets  harness  for  two  lead  horses. 
2  sets  harness  for  Hotchkiss  mountain  gun. 
156  harness  sacks. 
2  lanyards. 

12  priming  wires. 

13  prolonges. 

1  quoin. 

4  mauls. 

42  thumbstalls. 

2  rammers  and  staves  for  12-pounder  guns. 

8  rammers  and  staves  for  4  J-inch  siege  guns. 
2  rammers  and  staves  for  11-inch  rifle. 

15  sponges  and  rammers,  jointed,  for  3.2-inch  guns. 
10  sponges  and  rammers,  combined,  for  3.2-inch  guns. 
37  sponges  and  rammers  for  6-pounder  guns. 

9  sponges  and  rammers  for  12-pounder  guns. 
26  sponges  and  rammers  for  3-inch  rifles. 

8  sponger  and  staves  for  8-inch  rifles. 

8  sponges  and  staves  for  10-inch  rifles. 

9  sponges  and  staves  for  13-inch  mortars. 
100  sponge  covers  for  3-inch  rifles. 

6  sponge  covers  for  12-pounder  guns. 

5  sponge  covers  (bore)  for  3.2-inch  rifles. 

18  sponge  covers  ^chamber)  for  3.2-iucli  rifles. 
75  tompions  for  3-mch  rifles. 
2  tomx)ions  for  8-inch  rifles. 

2  tompions  for  6-pounder  guns. 
23  scrapers  for  cannon. 

4  scrapers  for  carriages. 
95  vent  covers. 

7  vent  punches. 
29  vent  pieces. 

23  wipers  for  mortars, 

1  cleaning  brush  for  Hotchkiss  revolving  gun. 

1  cushion  for  Hotchkiss  revolving  gun. 

1  grease  box  for  Hotchkiss  revolving  gun. 
18  feed  guides  for  Gatling  gun. 

3  .hoi)pers  for  Gatling  gun. 

Class  IV. 

185  8-inch  cored  shot. 

186  10-inch  solid  shot. 
50  12-inch  solid  shot. 

1, 000  8-inch  shells. 

200  12-inch  mortar  shells. 
6, 173  3.2-inch  shells,  long. 

720  3.6-inch  shells. 
1, 050  5-iuch  shells,  siege  guns. 

637  7-inch  shells,  siege  howitzer. 
20  3-inch  Hotchkiss  shot,  fixed. 

Class  VI. 

5,041  vS[iringfteld  rifles,  caliber  .45,  model  1884. 
24,361  Spriugtield  rod  bayonet  rifles,  model  1888. 
1  ofticer^s  sword. 
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600  sabers,  officers',  cavalry. 

150  sabers,  officers',  light  artillery, 

400  knives  for  hospital  corps. 

Class  VIL 

abtillery  accouterments. 

100  artillery  knapsacks. 
500  saber  belts  and  plates. 
4  sword  knots. 

CAVALRY   EQUIPIVIENTS. 

2, 750  pistol  holsters. 

2, 150  saber  belts  and  plates. 

763  saber  knots. 
4, 000  saber  straps. 

INFANTRY  EQUIPjVIENTS. 

10, 000  bayonet-scabbard  bodies. 
3, 270  bayonet  scabbards. 
1, 125  blanket  bags. 

1, 360  pairs  blanket  bag  shoulder  straps. 
7, 155  cartridge  boxes,  McKeever  pattern,  1874. 
4, 000  cartridge  belts. 
5,600  canteens. 
600  canteen  straps. 
800  frogs,  sliding. 
25, 400  gun  slings. 
1,440  haversacks. 

210  haversack  straps. 
4, 512  forks. 
4,512  knives. 
10, 000  tin  cups. 
16, 801  waist  belts  and  plates. 

27  waist  belts,  non-commissioned  officcrs\ 
16, 000  meat  cans. 

350  sword  belts  and  plates,  officers'. 

APPENDAGES. 

27, 641  headless  shell  extractor's. 
25,620  screw-drivers 
16, 150  wooden  wiping  rods. 
67  pistol  grip  screws. 
2  sets  screws  for  bidlet  mold. 

HORSE  EQUIPMENTS. 

713  bridles,  curb,  cavalry. 
1  carbine  socket. 

100  girths. 
3, 160  halters  and  straps. 
1,000  horse  covers. 

WAR  91— VOL  III 3 


"^ 


34  REPORT   OF   THE    CHIEF   OF   ORDNAJSfCE. 

2, 000  lariats. 
1,064  nose-bags. 
2,123  saddles,  cavalry. 

250'  saddle  bags,  canvas. 
1^050  saddle  bags,  leather. 

10  saddle  clothd,  staff  officers. 
65  saddle  cloths,  line  officers. 
179  saddle  cloths. 
1  socket  for  guidon. 
1, 000  pair  spurs  and  straps. 
12  horse  equipment  covers. 
1  saddle  doth;  dyed  duck. 

Class  VIII. 

22, 382  blank  cartridges,  12-pounder  gun. 
10, 049  blank  cartridges,  6-pounder  gun. 
2, 884  blank  cartridges,  12-pounder  howitzer. 
39, 857  blank  cartridges,  3-inch  rifle. 
5, 825  blank  cartridges,  3.2-inch  rifle. 
185  blank  cartridges,  15-inch  gun. 
3, 032, 921  rifle  ball  cartridges,  caliber  .45. 
2, 009, 076  rifle  and  carbine  blank  cartridges,  caliber  .45. 
Ill,  770  rifle  ball  cartridges,  caliber  .30. 

900  rifle  ball  cartridges  (dummy),  caliber  .30. 
1, 004, 422  carbine  ball  cartridges,  caliber  .45. 
501, 512  revolver  ball  cartridges,  caliber  .45. 
502, 092  revolver  blank  cartridges,  caliber  .45. 
5  paper  fuses,  5  seconds. 
10  paper  fuses,  10  seconds. 
10  paper  fuses,  20  seconds. 
85  combination  fuses,  3.2-inch. 
130  fuses,  percussion,  experimental. 
500, 000  carbine  bidlets,  caliber  .45, 405  grains. 
3, 001 ,  000  rifle  bullets,  caliber  .45, 500  grains. 
3, 250  rifle  bullets,  caliber  .30. 
2, 350  pounds  balls,  3.2-inch  shrapnel. 
302, 300  friction  primers  for  cannon. 
4, 220  electric  primers  for  cannon. 

40  electric  primers,  obturator,  experimental. 


Class  IX. 


435  blocks. 
30  half  blocks. 
46  quarter  blocks. 

1  block,  iron,  single. 

1  block,  iron,  double. 

1  block,  snatch. 

2  capstans. 
185  gun  chocks. 

90  roller  chocks. 
57  wheel  chocks. 
2  giui  collars. 
1  gun  cradle. 
124  long  rollers. 
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10  short  rollers. 
34  shifting  planks. 
18  skids. 
6  sling  chains. 

1  sling  cart,  large. 

2  gon  shears. 
86  way  planks. 

20  platforms  for  mortars. 
15  platforms  for  guns. 
30  cap  ornaments. 

6  sets  floor  boards. 

2  sets  trestles  for  mortars. 

7  gin  falls. 

2  gins,  garrison. 

3  loading  cranes. 
13  marking  outfits. 

1,700  marksman's  buttons. 

3  hoisting  pulleys. 

4  staging  planki^. 

10  set^  bench  reloading  tools. 
106  chargers. 
500  dies,  resizing. 
181  dies,  reloading. 
150  priming  tools. 
259  punches,  reloading. 

50  punches,  resizing. 
170  funnels. 

21  drifts,  ITo.  20  shells. 
2  shell-resizing  tools. 

683  reloading  tools,  various. 
100  brush  wipers. 
14, 000  centers  for  paper  targets. 
12,000,000  pasters. 

548  signal  flags. 
250  shot  marks. 
574  streamers  for  rifle  range. 
30  targets,  Brinton. 
25  targets.  Gushing. 
387  targets,  revolvingj  Laidley. 
15  targets,  artillery. 
65, 000  targets,  paper. 
2,562  target  frames. 
46, 404  silhouettes,  cloth  and  paper. 

Class  X. 

1  crank  spring  for  Gatling  gun. 

1  gas-check  pad  for  10-inch  wire- wound  rifle. 

2  brass  trunnion  bushings. 
2  trunnion  rings. 

1  obturator,  De  Bange. 

1  obturator  pad. 

6  obturators,  Freyre. 

2  gas-check  rings  (obturators).. 
2  ammunition  chests. 

1  stock  for  field  carriage. 
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11  poles  for  field  or  siege  carriage. 

5  parts  of  Hotchkiss  mountain  carriage. 

4  rear-axle  stop  screws. 
14  retraction  ropes. 

2  obturating  pads  for  7-inch  breech-loading  howitzer. 
30  gas-check  pads  for  12-inch  mortar. 

8  trace  ropes. 

1  elevating  screw. 

2  mbber  springs  for  8-inch  carriage. 
1  buffer  transom  for  15-inch  carriage. 

1  piston-rod  for  hydraulic  cylinder  carriage. 

5  parts  of  ammunition  chests. 
109  parts  of  limbers  and  caissons. 

3  gin  handspikes. 

61  bolts,  hooks,  etc.,  various. 
1  pintle  for  pole. 
10  linch  pins. 

4  caj)  squares. 

1  lid  for  primer  box. 
428  rings. 

264  rings,  D. 

140  breast-strap  hooks. 

132  back- strap  hooks. 

2  breast  straps. 
7  collars. 

132  collar  straps. 

132  collar-strap  hooks, 

24  screws  and  springs  for  artillery  collars. 

12  spring  catches. 
12  nuts. 

126  parts  artillery  harness. 
3^000  halter  straps. 
18  neck  yokes. 

1  martingale. 

2  poles. 

5  pole  pads. 

4  pole  props,  iron. 

2  pole-prop  springs  and  hooks. 
400  saddle  thongs. 

1  pair  3.2-inch  road-brakes. 

5  spring  clasps  for  3.2-inch  handspikes. 
264  trace  chains. 

22  traces. 

3  doubletrees. 

4  pair  road-brakes  for  caissons. 

1  i)air  road-brakes  for  battery  wagon. 

2  singletrees. 

1  corrugated  plate  for  limber. 
300  rammer  heads  for  3-inch  gnn. 

1  sponge  head  for  11 -inch  rifle. 
54  sponge  heads  for  3.2-inch  rifle. 

4  sponge  heads  for  12-pounder  mount  .in  howitzer. 
150  sponges  for  3-incli  rifle. 

9  si)onges  ix)r  O-pounder  gun. 
29  sponges  for  12-pounder  gun. 
41  sponges  for  15-inch  gun. 
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6  sponji'os  for  S-indi  riflo. 

58  sponges  for  .'^.2  ritie  (chainbiM'). 
4  sponges  for  8-iucli  converted  rifle. 

10  sponges  for  10-inch  smooth-bore  gun, 

12  sponges  for  4J-inch  rifle. 
200  bands,  copper,  for  5-inch  projectiles. 
1, 000  base  plugs  for  3.2-inch  shells. 
384  base  plugs  for  7-inch  shells. 
500  base  plugs  for  3.6-inch  shells. 
400  bands,  copper,  for  ^2-inch  shells, 
200  sabots. 

200  tin  straps,  for  sabots. 
1, 117  stocks  (wood  part). 
408  tips. 

45  tip  scr^s. 
149  ramrod  stops. 
432  band  springs.  • 
182  stocks,  assembled. 

14  side-screw  washers. 
4, 645  butt  plates. 

26  butt-plate  screws. 
175  stocks,  complete. 
208  butt-plate  covers. 
200  cover  springs. 
204  cover-spring  screws. 
208  cover  friction  springs. 
204  cover  stud  pins. 
368  guard  plates. 

431  guard  bows. 

71  guard-bow  swivels. 
536  guard-bow  swivel  screws. 
113  guard-bow  nuts. 
437  guard  screws. 

234  triggers. 

24  trigger  screws. 
1  rear-sight  base,  movable. 
950  rear-sight  screw^s,  front  and  sido. 
4  rear-sight  leaves. 
36  leaf-slide  binding  screws. 
36  windage  screws. 
3  rear-sight  joint  pins. 
1, 009  rear  sights,  complete. 
508  barrels. 
3  receivers. 
2,610  extractors. 
470  liinge  pins. 
1, 517  ejector  springs. 
675  ejector-spring  spindles. 
502  ejector  studs. 

235  cam  latches.  ^ 
220  breech-block  caps. 

211  thumb  pieces. 
24  breech-blocks. 

432  breech-block  cap  screws. 
6, 261  firing  pins. 

421  firing-pin  screws. 
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687  cam-latch  springs. 

1  breech-block,  complete. 

2  breech  screws. 
5, 630  front  sights. 

4, 775  front-sight  pins, 

693  tang  screws. 
30  rod-bayonet  heads. 

212  bands,  upper. 
12  band  swivels. 

146  bands,  lower. 

463  lock  plates. 

242  mainsprings. 

317  mainspring  swivels. 

145  mainspring  swivel  rivets, 

240  hammers.  * 

1,148  tumblers. 

922  tumbler  screws, 

389  bridles. 

300  bridle  screws. 
1,469  sears. 

633  sear  screws.  * 

389  sear  springs. 

248  sear-spring  screws. 

19  locks,  complete. 
261  side  screws. 

289  front-sight  covers. 
2,230  ramrods. 

6  side-screw  washers 

11  jointed  ramrods. 
433  bayonets. 

115  bayonet  clasps. 

560  bayonet-clasp  screws. 

12  bayonet-clasp  stop  screws. 
4  swivels,  complete. 

99  front-sight  cover  pins. 
4  swivel-bar  rings. 
3, 804  bayonets,  complete. 
714  sight-protector  bands. 
118  front-sight  cover  screws. 

20  springs  for  carbine  swivel. 
2, 004  sight-prot^ictor  bands. 

1  base  spring,  movable. 
4  parts  officers'  swords. 

3  parts  officer's  cavalry  sjibcr. 
2, 000  waist-belt  plate  catches. 

200  shoulder-strap  hooks. 

100  snap  hooks  for  officer's  sword-belt. 
36  collar  pads. 
1, 000  guard  plates. 
3.745  Hofiman  attachments. 

140  leather  thongs  for  cartridge  belts. 
3, 000  hook  attachments. 

4  buckles,  various. 
1,375  bits,  curbs,  cavalry. 
2,000  foot-staples,  brass. 
3,000  halter  straps. 
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4  hook8,  double  S. 
1,012  hooks,  snap. 

5  breast  straps. 

60  steel  bars  for  curb  bits, 
24  brass  rings,  l^-inch. 
400  brass  rings,  2|-incli. 

60  saddlebag  straps. 

424  pairs  stirrups,  hooded. 
40  rowels  for  spurs. 

588  stirrups,  hooded  with  socket  for  guidon. 
3, 000  coat  straps  for  saddles. 

440  saddletrees. 
1, 000  snaps,  steel,  double. 
6, 659  cartridge  bags,  6-pounder. 
22, 850  cartridge  bags,  12-pounder. 
24, 950  cartridge  bags,  3-inch  rifle. 
12, 675  cartridge  bags,  3.2-inch  rifle. 

940  cartridge  bags,  3.6-inch  mortar. 
1, 628  cartridge  bags,  4.5-inch  rifle. 
150  cartridge  bags,  5-inch  rifle. 
15  cartridge  bags,  7-inch  howitzer. 
808  cartridge  bags,  8-inch  muzzle-loading  rifle. 

425  cartridge  bags,  8-inch  breech-loading  rifle. 
515  cartridge  bags,  10-inch  gun. 

360  cartridge  bags,  15-inch  gun. 
^  170  cartridge  bags,  12-inch  breech-loading  rifled  mortar. 
1, 070  cartridge  bags,  3.6-inch  rifle. 
356  cartridge  ba^s,  12-inch  breech-loading  rifle. 
7, 000, 800  cartridge  primers. 

1, 950  cartridge  shells,  rifle,  caliber,  .30. 
20, 000  cartridge  shells,  revolver. 
4, 250  cartridge  shells,  rifle  and  carbine. 

851  parts  of  targets. 
6, 444  parts  of  Laidley  revolving  targets. 
4  poles,  hand  sling  cart. 
18  parts  of  floating  targets. 
62, 200  cloth  silhouettes. 
30, 603  paper  silhouettes. 

609  bolts  and  nuts  for  target  plates. 
1  wheel  for  sling  cart. 

12  plates  for  platform  disappearing  carnage. 
1  pole  for  sling  cart. 
120  angle  irons  for  targets. 
302  bolts,  etc.,  for  mortar  platform. 
3  sets  bolts,  etc.,  for  gun-lift. 
11  holdfasts  for  capstans. 
307  silver  bars  for  sharpshooters'  badges. 

6  gin  shoes,  barbette. 

TOOLS  AND  MISCELLANEOUS. 

1, 542  arm  chests. 
3, 914  boxes,  packing. 

61  tin  cans. 

1  case  for  stamps. 
10  crates,  packing. 
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152  bronze  eastings. 

100  boxes  cleaning  materials. 

310  barrels^  rifle,  for  drill  cartridge,  Hotchkiss. 

6  coal  bags. 

142  aprons,  smiths'. 

844  brushes. 

133  bits,  assorted. 

2  burrs. 

57  chisels,  variousr 
656  chamois  skin  cases  for  swords. 

53  counterbores. 
770  dies,  various. 
1,372  drUls. 

3  drifts. 

1, 207  files,  assorted. 
328  files,  rotary. 
4:  fuse  housings. 

4  fixtures^  rods,  etc.,  for  caliper  arms. 
2  gauge  rmgs  for  projectiles. 

154  gauges. 

1  gas- check. 

552  cylinders,  pressure  gauge. 
1, 000  gas  checks,  pressure  gauge. 
300  gas-check  cups,  pressure  gauge, 
100  gaskets,  pressure  gauge. 

2  guides,  star  gauge. 

15  sets  measuring  points,  star  gauge. 
15  ring  gauges  for  setting  star  gauge. 
1  chamber  gauge,  12-inch  mortar. 

1  templet,  conical  roller. 

2  gauges,  pressure. 
26  caliper  arms. 

10  sets  measuring  points  for  calix)er  arms. 

29  washers. 

1  S^^g^j  star. 

2  hand  barrows. 
4  hammers. 

30  horses',  saddlers. 
2  handles. 

1  horse  cart. 

100  boxes  ingredients  for  leather  blacking. 

7  jigs,  filing. 

2  jigs,  drilling. 
42  gallons  lacker. 

24  lanterns,  magazine. 
C  mallets. 

4  eyeletting  machines. 
1  bullet  canneluring  machine. 
2,187  mills,  armorers'. 
59  mandrels. 

1  muzzle  and  stencil  ring. 
12  oil  cans. 
4  oilers. 
1,000  pounds  harness  oil. 

8  punches,  assorted. 
100  pounds  black  paint. 
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260  i>oimds  olive  paint. 
541  pounds  paint. 
6  plugs,  caliber. 
13  arm  racks  for  light  batt-eries, 

160  arm  racks,  portable. 
305  reamers. 

1  set  stamps,  figures.  • 

1  set  stamps,  letters. 
13  stamps,  seal. 

1  stencil  plate. 
16  sets  stencil  outfits. 

6  screw-drivers,  baud  or  brace. 
74  tables. 

161  taps,  various. 
25  tool  chests. 

110  tools  for  current  service. 

3  tools,  various. 
36  tool  bags. 

6  templets,  profile. 
100  pounds  black  wax. 

4  wrenches. 

60  pounds  wheel  grease. 

1  wooden  model,  10-inch  breech-loading  rifle. 
25  boundary  posts,  cast-iron. 

6  grindstones,  crank,  etc. 
12  bolts  and  nuts. 
25  wheel-grease  can  knives. 

2  dustpans. 


Append  i  x  2. 


Statement  ofprttuHpal  articles  procured  hy  purchane  iiuiing  ihe  year  ended 
June  30,  JAyi. 


1     HotchklsB  moantain  gtin,  rnliber  3-inrli. 
IS    Oatling  guns,  caliber  Art. 
1    Driggs-Schroeder  rapid-fir« (i-pituiider  gim,  caliber  2.244. 


1    notcbkiss  mountain  (^arriiise  and  limber,  caliber  .'t-iiiob. 
1    free  recoil  carriage,  seawiast. 
1    Wbipple'»  ammunition  veLicle. 

Class  III. 

30    baskets  for  mortar  implements. 
lU    AccleB  feed  magazines. 

1    loading  macMne  for  Ilotclikiss  3  inch  monntnin  gun. 
1    set  of  accessories  and  spare  parts,  Ilotclikisn  3-incli  mount- 
ain gnn. 
1    eetpack  saddles,  with  bridles,  ete.,  for  Uotclikiss  3-uicb 
mountain  gun. 

Class  IV. 

4  12-incl)  steel  shells  for  bteecli-loading  mortar. 

25  ll-iuch  cast-st«el  shells. 

12  7-iuch  ca8t-st«el  shells. 

100  3-inch  shells  tbr  Ho(x:liki.is  mountain  gun. 

100  3-iuch  shrapnel  for  lIotchkiMS  mountain  gun. 

300  3-iiich  cylindrical  shot  for  Qotchkiss  mountain  gun. 

12  hand  greuodea 

Class  VL 

3p  000    Colt's  army  revolvers,  caliber  .45. 

Class  VII. 

12    Wint  adjustable  saddles. 
'i,  061    cavalry  saddle  blankets. 
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12  currycombs. 

6,016  knives. 

5,016  forks. 

6, 000  spoons. 


Class  VIII. 


7^' 


'5  pounds  blasting  powder. 

48, 029 J  pounds  brown  prismatic  powder. 

143, 900  pounds  square-grain  powder. 

147, 031  f  pounds  small-arms  x>owder. 

35, 000  pounds  powder  for  iield  guns. 

600, 000  rifle  ball  cartridges,  caliber  .50. 

20, 000  rifle  blank  cartridges,  caliber  .60. 

2, 405  pounds  gun  cotton. 

87J  pounds  emmensite. 

200  percussion  fuses. 

1, 000  feet  safety  fuses. 

6, 000  i)ounds  sphero-hexagonal  powder. 

500  pounds  shot. 

Class  IX. 

16  hydraulic  j  acks. 

16  range  finders. 

1  telescopic  sight. 

50  gold  marksman's  medals. 

1  Watson  hoist. 

3  hand  wheels. 

4  single  blocks. 
10  double  blocks. 

2  triple  blocks. 
7  snatch  blocks. 

25  differential  blocks. 

12  sheaves. 
4  trolleys. 

Class  X. 

15, 197  parts  of  Coitus  revolvers,  caliber  .45. 

48  parts  of  Parker  shotguns. 

13  parts  of  Gatling  gun,  model  1883. 
1  pintle  for  12-inch  carriage. 

1  brass  step  for  12-inch  mortar. 

4  sets  appendages  for  Colt's  revolver,  caliber  .38. 

46, 569  black  walnut  gun  stocks. 

375  Archibald  artillery  wheels. 

172  tubular  steel  axles. 

432  grommets. 

113  pounds  escutcheon  pins. 

67, 140  escutcheon  pins. 

26  iron  bits. 
28,344  roller  buckles. 
17, 804  halter  bolts. 
10, 440  halter  squares. 
14;  648  iron  rings. 
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408  spring  siiaps. 

18  forage  cap  badges. 

6, 078  wooden  staves  for  stirrups. 

112  singletrees. 

56  doubletrees. 

72  neck  yokes. 

140  copper  recorders  for  chronograph. 

103 J  yards  gold  lace. 

PART  SECOND, 
CLOTH,  ROPE,  THREAD,  ETC. 

617    yards  burlaps. 
.  376f  yards  canvas. 
123    yards  carpeting. 
57, 309|  yards  cotton  cloth. 

14    yards  cloth,  enameled  and  oiled. 
27    yards  cloth,  rubber. 
4i  pounds  cloth,  rubber. 
60    yards  cloth,  woolen. 
966f  yards  cloth,  felt. 

5^  yards  cloth,  asbestos. 
25    yards  flannel,  canton. 
280J  yards  flannel,  woolen. 
10, 008    yards  woolen  serge. 
30, 573    pounds  cotton  waste. 
1, 839J  pounds  cord  and  twine. 
1, 039    yards  cord  and  twine. 
2, 307    pounds  hair. 
369    pounds  marline. 
187f  yards  matting. 

4    door  mats. 
695    pounds  oakum  and  tow. 
21, 543 J  pounds  rope. 

2^  pounds  silk,  sewing. 
2, 038    pounds  thread. 
354    spools  thread. 
71    yards  toweling. 
24    towels. 
58, 896J  yards  webbing. 
447|  pounds  yarn. 
600    feet  spun  yam. 
4, 341    pounds  jute. 
100    yards  tape. 
75    window  shades. 


FORAaE. 


5, 639    pounds  barley. 
19,782    pounds  bran. 
981J  bushels  com. 
52^  barrels  flour. 
37|  bushels  grass  seed. 
11, 400    pounds  ground  feed. 
l^i?(ftiV  tons  hay. 
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26, 200    poands  meal. 
8, 7394  bushels  oats, 

40    barrels  salt 
1,  975    pounds  salt. 

48a^o  tons  straw. 

IBONMONGEEY. 

530    pounds  Babbitt  metal. 
6    bath  tubs  and  fixtures. 
52, 377    pounds  I  and  channel  beams. 
9, 633    bolts. 
1, 097    i)ounds  bolts. 
1    boiler. 
44    papers  brads. 
77    pounds  btads. 
648J  pounds  brass  rods. 
13.'3^  301g  pounds  brass^  sheet. 
105, 483|  pounds  brass,  cartridge. 
322    pounds  burrs. 
44,964-   buttons. 

2, 251^  pounds  brass  and  bronze  castings. 
Kiti,  897    pounds  iron  castings. 
11, 421|  pounds  steel  castings. 
1, 720|  pounds  chain. 
4, 900    feet  chain. 
57, 866f  pimnds  copper,  bar. 
21,946|  pounds  copper,  cartridge. 
22, 068|  pounds  copper,  sheet. 
381    cocks,  assorted. 
8    sets  couplings. 
60    couplings. 
24    escutcheons. 
203    door  catches  and  fixtures. 
1, 748, 172    eyelets. 

244    gas  burners  and  fixtures. 
1    i)ound  glaziers'  points. 
4    papers  glaziers'  points. 

241  pennyweights  gold. 
3, 315    pairs  hinges. 

1, 400    hooks,  assorted. 

5, 907    horseshoes. 

1, 808    pounds  horseshoe  nails. 

19  hose  fittings  and  fixtures. 

20  sets  hose  fittings  and  fixtures. 
281  JtJ-S^  tons  iron,  pig. 

3,898    x>ounds  iron,  hoop  and  band. 
26, 769|  pounds  iron,  sheet. 
534,  JKK)    pounds  iron,  wrought. 
50    feet  chain  iron,  wrought. 

242  knobs,  assorted. 

24    sets  knobs,  assorted. 
252    keys  and  blanks. 
454, 836jJ  pounds  lead. 
1, 176    lockSf  assorted. 
51,195i  pounds  nails. 
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1, 464    nails,  saddlers'. 
1;  512    nuts,  assorted. 
13^  555|  pounds  nuts. 

123    pulleys. 
Ij  063    pounds  iron  pipe. 
27, 149    feet  iron  pipe. 
5, 043f  pounds  lead  pipe 
848    feet  lead  pipe. 
6    feet  steel  pipe. 
4, 138    pipe  fittings. 
706^  pounds  pipe  fittings. 
18    pumps. 
4    radiators. 
2    reducers. 
61, 137    rivets,  assorted. 
7, 894    pounds  rivets. 

190J  pounds  rivets  and  burrs. 
2, 075    feet  roi)e,  metallic. 
3, 110    gross  screws. 
867    screws,  lag. 
lOJ  pouiAis  screws,  lag. 
2, 168    screw-pins,  eyes,  etc. 
4    sinks. 
460J  pounds  solder. 
6    springs,  door. 
9, 200    pounds  spikes. 
107    pounds  staples. 
144    staples. 
1, 158, 495  J  pounds  steel  bar,  etc. 
24    steel  plates. 
5, 569    pounds  steel  forgings. 
12, 857^  pounds  steel,  sheet. 
1, 822, 000    ta€k8,  assorted. 
492    pounds  tacks. 
36, 074 J  pounds  tin,  block. 
1, 280|  pounds  tin  foil. 
94^  boxes  tin,  sheet. 
4, 678    sheets  tin. 
554J  pounds  tubing. 
106    feet  tubing. 
851|f  pounds  washers. 
1, 254    washers. 
15    water  closets. 
6    urinals. 
6, 847^  pounds  brass  wire. 
210j  pounds  bronze  wire. 
679|  pounds  copper  wire. 
900    pounds  copper  alloy  wire. 
356^  pounds  copper-covered  wire. 
206    feet  copper-covered  wire. 
103    pounds  copper  magnate  wire. 
11, 470 J  pounds  copper  cartridge  wire. 
11, 262    pounds  iron  wire. 
1, 062    i)ounds  iron  insulated  wire. 
966    pounds  iron  galvanized  wire. 
694    pounds  iron  tinned  wire. 
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2, 000    feet  iron  galvanized  wire, 
i  pound  German  silver  wire. 
300    pounds  steel  aluminum  wire. 
13, 974^  pounds  steel  wire. 
8, 197    pounds  steel  tinned  wire. 
500    feet  waterproof  wire. 

2^^^  ounces  platinum  wire. 
658|  yards  wire  cloth. 
5, 011^  feet  wire,  cloth. 
4, 325    feet  wire  grating. 
70    wire  net  ]latforms. 
63    window  fixtures. 
13^  038^  pounds  zinc 
17    anchors. 
8<'{2    pounds  anchors. 
200    steel  ribbands. 
54    hooks  and  staples. 
22^  pounds  hooks  and  staples. 
,         36    brackets. 
13    sets  casters. 

1  iron  heater  drum.  • 
67J  pounds  German  silver. 

85l|  pounds  antimony. 

12"  fixtures  for  blinds. 

.  •  - 

LEATHER,  * 

11, 000  feet  holt  lacing. 

202  pounds  black  wax. 

101  pounds  bristles. 

19, 634  feet  leather  belting. 

104  feet  rawhide  belting. 

6  sides  morocco. 

124  'rawhides. 

142  sheep  skins. 

11, 820  square  feet  bag  leather, 

2  sides  bag  leather. 
31^  pounds  belt  leather. 

6    sides  bellows  leather. 
414    pounds  buff  leather. 
103, 378|  square  feet  collar  leather. 
11    pounds  bridle  leather. 
6, 144    square  feet  bridle  leather. 
493    sides  bridle  leather. 
372    square  feet  enameled  le^ither. 
51, 391f  pounds  harness  leather. 
19    pounds  hemp  leather. 
132^  square  feet  lace  leather. 
57    sides  lace  leather. 
134    square  feet  mihtary  leather, 
180    pounds  sole  leather. 
303    pounds  polishmg  leather. 

3  sides  calf  skins. 

73    pounds  walrus  leather. 


1 
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LU3IIJER. 

1, 008  feet  battens. 

69C,  383^  feet  boards. 

38, 647  feet  joists. 

11, 100  lathes. 

888, 734  J  feet  plank. 

415  posts  and  rails. 

50  feet  posts. 

61, 371  feet  scantling. 

140, 500  shingles. 

41  feet  strips. 

427,104  feet  timber. 

64  spruce  logs. 

85  oak  piles. 

1  log  boxwood. 

6  pieces  lignum- vita). 

BUILDING  MATERIALS, 

563    pounds  asbestos. 
641, 257    bricks. 
4, 104    barrels  cement. 
1, 1974  barrels  clay. 
144    bushels  clay. 
12    doors. 
1,974    feet  drain-pipe. 

35    bends  and  traps. 
1, 434'^  square  feet  flagging. 
3, 896|  feet  window  glass. 
3, 403    lights  window  glass. 
18    bushels  plastering  hair. 
181    pounds  plastering  hair. 
559    barrels  lime. 
367    bushels  lime. 
2, 380    feet  moldings. 
12    mantles. 

4    barrels  plaster  of  PariH. 
200    pounds  plaster  of  Paris. 
27    yards  wall  paper. 
48    rolls  wall  paper. 
2, 275    feet  tarred  i)aper. 
1,  738    pounds  tarred  paper. 

229    cubic  yards  sand. 
1, 019    bushels  sand. 
6, 999f  cubic  yards  stone. 
9, 166/5^  cubic  feet  stone. 
7, 131    slates. 

182^0%  tons  fire  sand. 
1, 025    feet  weather  strii)s. 

1§  feet  tin  water  conductor, 
24    pairs  window  sash. 
1    corrugated  tin  roof. 
10    chimney  crocks. 
18    barrels  tar  and  pitch. 
417^  gallons  tar  and  pilclu 

66    yards  gravel. 
600    bushels  gravel. 
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MATERIALS  FOR  HEATING,  LIGHTING,  ETO. 

24    bath-bricks. 

17  qnarts  blacking  for  leather. 
822    brooms. 

393    brashes,  dusting,  etc. 
280^0%-  square  feet  card  clothing. 
90    sheets  card  clothing, 
140    i)ounds  candles. 
932    chamois  skins. 
134   barrels  charcoal. 
32,129^  bushels  charcoal. 
4,479^^^^  tons  anthra(;ite  coal. 
4,90l|f  If  tons  bituminous  coal. 

187^1  tons  coke. 
1,492    pounds  corundum. 
701    corundum  and  emery  wheels. 
115^  reams  crocus  and  emery  cloth. 
5,456    pounds  crocus  and  emery. 
86J  cords  firewood. 
23    grates. 

18  grate  fixtures. 

110  fire-slabs. 
18    tons  kaolin. 

209    lamps. 

824    lamp  fixtures. 

111  lanterns. 

204    lantern  fixtures. 

40^  pounds  lampwick. 
.  505   .lampwicks. 

16}  gross  matches. 
185    mops  and  handles. 
179}  pounds  paraffine. 
157    gallons  paraffine. 

30    pounds  pumice  stone. 
144    pounds  rottenstone. 
105    pounds  rosin. 

89}  reams  sandpaper. 
225  yards  sandpaper. 
468    cakes  sapolio. 

50    pounds  sapolio. 

10    barrels  facings,  sea  coal,  etc. 
21, 603    pounds  facing,  sea  coal,  etc 
2, 817}  pounds  soap. 
652    gallons  soft  soap. 
302^  pounds  sponge. 

23    stoves. 

32    stove  fixtures. 

10    pounds  stove  i^olish. 

44  ^  papers  stove  polish. 
100    feet  stove  pipe. 
218}  i>ounds  stove  pipe. 

54    stove-pipe  elbows. 
1, 188    papers  tripoli. 

23    washstauds  and  fixtures. 
21, 462    fire-bricks. 
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13  sets  ^re- bricks. 
S^^Wfs  t^^^  molding  sand. 

25  carats  diamond  powder. 

100  gallons  anti-incrustation  fluid. 

4  sets  washtubs. 

2  barrels  sea  sand. 

1  pound  metal  polish. 

1  >  gallon  metal  i)oli8h. 

453  pounds  Putz  xK)made. 

12  boxes  Putz  x)omade. 

MATERIALS  FOR  OFFICE  USE. 

7  waste  baskets. 

21  books,  reference,  etc, 

66  rubber  stamps. 

60  chairs,  d^sks,  etc. 

141^  pounds  cardboard. 

500  sheets  cardboard. 

318  yards  drawing  paper. 

13  quires  drawing  paper. 
80  bottles  India  ink. 

6  pieces  India  ink. 

75  rubbers,  etc. 

375  drawing  instruments. 

17  set^  drawing  instruments. 
452^  reams  paper. 

1, 205  sheets  paper. 

66  boxes  seals. 

20, 000  seals. 

315 j  yards  tracing  cloth. 

3  rolls  tracing  cloth. 
576  thumb  tacks. 

112  J  gross  pens. 

645  pencils. 

12  steel  erasers. 

24  boxes  pencil  leads. 

8  typewriters,  hektographs,  etc. 
52  parts  tyi)ewrit^rs. 

325  bottles  ink. 

6  x>ounds  printer's  ink. 

30, 950  envelopes. 

8  wat<*hman'8  clocks. 

1, 412  dials  for  watchman's  clock. 

6  papers  pins. 

34  bottles  mucilage. 

6  mucilage  stands  and  brushes; 

44  gross  rubber  bauds. 

173  pounds  sealing  wax. 

1, 150  cards. 

40  ink  and  desk  pads. 

216  x)ounds  roller  composition* 

7,000  tags. 

52  sheets  bristol  board. 

32  sheets  stencil  board. 

6  pounds  stencil  board. 
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6  boxes  paper-fasteners. 

648  paper-fasteners. 

500  labels. 

1  letter  press  and  stand. ' 

144  crayons. 

76  pounds  hektograph  ^composition. 

1, 903  various  articles  of  stationery. 

MATERIAL  FOR  LABORATORY  USE. 


240 

bottles,  jars,  etc. 

11 

barometers,  thermometers,  etc. 

108 

corks. 

116 

crucibles. 

94 

glass  tubes. 

20 

galvanic  batteries. 

2,433 

electric  batteries  and  parts  of. 

1,689 

electrical  supplies. 

31 

pounds  electrical  su])plie8. 

302 

photographic  materials. 

30^  gallons  acids. 

38,245 

i)ounds  acids. 

1, 354}  gallons  alcohol. 

50 

gallons  anti-lamina. 

,25 

X>ounds  alum.* 

140 

pounds  aqua-ammonia. 

198^  X>o^^<^^  beeswax. 

224 

pounds  borax. 

100, 394 

X)Ounds  ground  bone. 

1, 819^  x>o^A<ls  chemicals,  various. 

4f  gallons  chemicals,  various. 

62 

XK)unds  camphor. 

253 

IK)unds  chalk. 

22 

IK)unds  chloride  of  ammonium. 

65 

pounds  concentrated  lye. 

54 

cans  concentrated  lye. 

550 

pounds  copper  and  its  preparations 

150 

XK)unds  cream  of  tartar. 

400 

I)ounds  electropion  fluid. 

103 

pounds  flsixseed. 

50 

I)ounds  Glauber  salt. 

350 

pounds  ground  glass. 

5 

X)ounds  gelatine. 

2,735 

pounds  glue. 

7 

gallons  liquid  glue. 

275 

X>ounds  glycerine. 

25 

pounds  gum  arabic. 

43 

I)ounds  gum  tragacanth. 

1^  gallons  horse  medicine. 

2 

pounds  horse  medicdne. 

60 

pounds  iron  and  its  prex)arations. 

141 

gallons  isinglass. 

50 

pounds  insect  i)Owder. 

4 

gallons  molasses. 

10 

pounds  mercury  and  its  salts. 

241^  reams  paper. 
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IOC,  42;3J  pounds  paper. 
2()2    rolls  pai)er. 
1, 613    yards  paper. 

9()5    poonds  xH>taBh,  various. 
3;  791    pounds  soda  and  itn  )>reparations« 
4^  pounds  sugar  of  load. 
102    pounds  sal  ammoniac. 
15, 027    pounds  sal  soda. 
10    pounds  sulphur. 
25, 000    pounds  straw  boards. 
27    gallons  tax. 
154    pounds  vaseline. 
341    gallons  vinegar. 
50    pounds  welding  compound. 
1, 295^  pounds  tallow  and  lard. 

PAINTS,  OILS,  ETC, 

47    gallons  acme  resolvent. 
168J  gallons  benzine. 
18    packages  bronze  i)owdcr. 
6|  pounds  bronze  powder. 
100    pounds  cosmic. 
500    quarts  cosmic. 
192J  gallons  drier. 
6    gallons  encaustic. 
67, 304f  gallons  gasoline. 

30    pounds  hard  oil  finish. 
5    gallons  hard  oil  finish. 
20    pounds  hard  wood  filler. 
625    pounds  kalsomine. 
95    pounds  lampblack. 
150    pounds  litharge. 
39    pounds  extract  of  logwood. 
152    pounds  lead,  black. 
500    pounds  lead,  red. 
30, 499    pounds  lead,  white. 

788    pounds  lubricating  comi>ound. 
1, 885 J  gallons  naphtlia. 
10    pounds  nut  galls. 
2, 888    gallons  petroleum  and  its  products. 

200    pounds  putty. 
9, 347    pounds  i)aint,  in  oil. 
2, 475    pounds  paint,  dry. 
1 ,  056    pounds  shellac. 
34    gallons  shellac. 
1,457    gallons  spirits  of  turixMitiue. 
25    pounds  Venice  turi)entine. 
300:J  gallons  varnish. 
4, 310    pounds  whiting. 
1, 060J  pounds  zinc. 

5    gallons  harness  oil. 
39    gallons  castor  oil. 
50    gallons  cod-liver  oil. 
207    gallons  dressing  oiL 
6, 382^  gallons  illuminating  oil. 
7, 457    gallons  lubricating  oil. 
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13    bottles  lubricating  oil. 
12^  148    gallons  oil,  mixing  paint. 

MISCELLANEOUS. 


1 

oil  cabinet. 

1 

gasoline  tank. 

1 

ice  cbest. 

2 

pumi^s. 

3 

water  coolers. 

51 

water  buckets. 

4' 

wooden  benches. 

17 

baskets. 

12 

ash  cans. 

20 

arm  chests. 

384 

tin  cans. 

6 

electric  belts. 

50 

powder  kegs. 

150 

hoops  for  powder  barrels. 

5,600 

pasteboard  boxes. 

40 

packing  boxes. 

GO 

cords  manure. 

3 

tons  fertilizers. 

250 

sponge  cloths. 

969 

empty  sacks. 

4, 572^  pounds  Japan  wax. 

4 

rolls  electric  tai)e. 

24 

finger  cots. 

28 

pairs  rubber  boots. 

52 

pairs  rubber  shoes. 

4 

rubber  aprons. 

1 

rubber  coat. 

1 

pair  rubber  gloves. 

60 

gallons  belt  dressing. 

60 

pounds  belt  dressing. 

117i 

pounds  gutta  i)erclia. 

141 

pounds  rubber. 

500 

feet  rubber  tubing. 

58i|  pounds  rubber  tubing. 

2 

rolls  sand  doth. 

16 

horse  blankets. 

1 

carriage  robe. 

8 

pair  car  wheels. 

9 

whips. 

115 

rubber  rings,  etc.    . 

160|  pounds  rubber  gaskets,  etc. 

4 

store  trucks. 

1 

dump  cart. 

21 

parts  of  wagons. 

1 

drag  scraper. 

5 

horses. 

2,536| 

pounds  packing,  various, 
leet  rubber  and  canvas  hoso. 

5,238 

440 

pounds  axle  grease. 

3 

sets  cart  harness. 

419 

parts  of  harness. 

293 

railroad  tickets. 
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KA.OHINES. 


3 

galvanometers. 

6 

steam  engines. 

2 

steam  meters. 

8 

steam  boilers. 

3 

steam  pumps. 

4 

parts  of  steam  pumps. 

1 

aeid  pump. 

3 

smoke  stacks. 

1 

cupola  furnace. 

10 

agricultural  machines,  various. 

1)2 

parts  agricultural  machines. 

1, 024^  pounds  shafting. 

5 

portable  double-chain  screw  hoisting  machines. 

1 

No.  2  tool  grinder. 

1 

Ko.  4  tool  grinder. 

1 

32-inch  vesical  drilling  machine. 

1 

18-inch  stroke  shaping  machine,  complete. 

2 

30-ton  overhead  traveling  cranes,  complete. 

1 

derrick-winch. 

1 

24-inch  engine  lathe,  complete. 

1 

steel  pressure  blower. 

1 

bevel  protractor. 

1 

gas  generator. 

2 

injector  blowers. 

1 

Ko.  6  universal  trimmer. 

2 

72-inch  vertical  boring  mills. 

6 

60-inch  vertical  boring  mills. 

1 

60  by  48  inch  lathe,  24-foot  bed. 

1 

60  by  48  inch  lathe,  20-foot  bed. 

1 

60  by  48  inch  lathe,  18-foot  bed. 

2 

48  inch  lathes,  10-foot  bed. 

4 

20-inch  lathes. 

1 

26  J-inch  planer. 

1 

32|-inch  planer. 

1 

38i-inch  planer. 

1 

44|-inch  planer. 

1 

universal  radial  drilling  machine. 

1 

60-inch  horizontal  boring  and  diilling  machine. 

1 

milling  maehine. 

1* 

gumming  machine. 

1 

steam  hammer. 

2 

cylinder  boring  machines. 

1 

24-inch  slotter. 

1 

18  inch  slotter. 

4 

18-inch  shapers. 

1 

No.  2  steel  road  scraper. 

1 

injector. 

1 

feed-water  heater. 

1 

72-inch  lathe. 

2 

42-inch  lathes. 

1 

emery  wheel  aggravator  and  3  sets  cutters. 

1 

rein  rounder. 

1 

portable  drill. 

3 

16-inch  standard  screw-cutting  engine  lathes. 
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2 
1 


drill  press. 

I)ower  punching  press. 

self-opening  slip  roll  tbrraer,  extra  heavy. 

back-geared  power  shear,  extra  heavy. 

18-inch  leather-splitting  machine. 

16-inch  by  8-foot  engine  lathe. 

milling  machine. 

horizontal  boring,  drilling,  and  milling  machine. 

Queen's  x>ortable  testing  and  resistance  set. 

angular  ratchet  drilling  machine. 

Singer's  sewing  machines. 

bar-iron  cutter,  complete. 

rotary  washing  machine. 

drying  machine. 

wood-turning  lathe. 

emery  wheel  tool-grinder. 

slotting  machine. 

shaping  machine. 

fan-flower. 

geared  power  trimming  and  squaring  shear. 

annealing  retorts. 

Brush  dynamo. 

24  by  10  inch  engine  lathe. 

engine  lathes. 

emery  saw-sharpener. 

threading  and  slotting  machines. 

21-inch  engine  lathe,  10-foot  bed. 

31 -inch  engine  lathe,  15-f()ot  bed. 

Ko.  2  vertical  milling  machine. 

2-spindle  profiling  machine. 

32-inch  swing  engine  lathe. 

engine  lathes. 

cutting-off  and  finishing  machine. 


INSPECTING  INSTRUMENTS. 

35  surveyors'  and  engineers'  instruments. 

69  glass  levels. 

2  tune-interval  recorders. 

7  sets  base  measuring  apparatus. 

7  calipers. 

5  steel  rules. 

9  chronographs. 

TOOLS. 


34  awls. 

98  axes. 

6  augers. 

115  bits. 

2  braces. 

134  buckets,  pails,  etc 

1,906  brushes  and  sash  tools. 

42  chisels. 

2y  593  i>ounds  chalk  lines. 

12  chalk  lines. 
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1, 121  carpenter's  tools,  various. 

23  coal  bods. 

48  dies. 

296  driUs. 

36  set  drills. 

15()  drifts. 

6,685  files. 

51  forks,  hay  and  manure. 

27  gauges. 

6  gouges. 

56, 594  pounds  grindstones. 

4  grindstone  frames. 

178  hatchets  and  hammers. 

2j  338  handles,  assorted. 

27  hoes. 

1  inspirator  (Hancock's). 
128  knives. 

26  levels. 

2  ladders. 

231  machinist's  tools,  various. 

11  sets  m£ichinist's  tools,  various. 

125  mallets. 

12  nippers. 

1  nail  puller. 

159  oil  cups  and  oilers. 
139  oil  stoves. 

34  picks. 

117  punches,  assorted. 

183  rakes. 

160  rasps. 
61  rules. 

122  Smith's  tools,  various. 

11  squares. 

53  sieves  and  sifters. 

141  saws. 

226  saw  blades. 

10  scales. 

16  pairs  shears. 

346  spades  and  shovels. 

63  scythes. 

96  scythe  stones. 

26  scythe  snaths. 

126  stamps. 

26  sets  stamps. 

2  sets  letters  and  figures. 
122  saddler's  tools,  various. 

2  sets  graining  combs. 
51  tools,  various. 

1  tinner's  furnace. 

3  pairs  tinner's  snips. 

17  tape  lines. 

91  utensils,  various, 

36  vises. 

1  wooden  pump. 

231  wrenches. 

51  wheelbarrows. 
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Statement  of  ordnance,  ordnance  stores,  etc.,  issved  to  the  military  estab- 
liskment,  including  the  national  homes  for  soldiers  of  the  volunteer'  and 
regular  Army,  and  exclusive  of  the  militia,  during  the  fiscal  year  ended 
June  30, 1891. 

Glass  I. 

4  Gatling  gwis,  lO-long  barrels,  caliber  .45. 

2  Hotcbkiss  revolving  cannon,  caliber  lf^50. 

7  Hotcbkiss  mountain  guns,  caliber  l'^65. 

4  3  inch  rifled  guns. 

1  3.2-incb  breech-loading  steel  rifle. 

11  8-inch  converted  rifles. 

Glass  II. 

4    Gatling  gun  carriages  and  limber. 

2  Hotchkiss  revolving  gun  carriages  and  limber. 
7    Hotchkiss  mountain  gun  carriages. 

4  3-inch  gun  carriages  and  limbers. 

4  3-inch  gun  carriages  without  limber. 

1  3.2-inch  gun  carriage  and  limber. 

2  4.5-inch  siege-gun  carriages  without  limbers. 
1  5-inch  gun  steel  carriage. 

4  8-inch  barbette  carriages  and  chassis,  hydraulic  cylinders. 

1  12-inch  breech-loading  rifle  barbette  carriage  and  chassis. 

1  15-inch  barbette  carriage  and  chassis,  hydraulic  cylinder. 

4  3.2-inch  gun  caissons  and  limbers,  new  modeL 

1  ammunition  vehicle. 

2  ammunition  wagons,  Hotchkiss  cannon. 

12  fleld-gun  carriage  limbers. 
1  siege-gun  carriage  limber. 
1  mortar  bed,  unserviceable. 

1  forge  and  battery  wagon  combined. 

2  portable  forges. 
2    forge  chests. 

Glass  III. 

31  baskets  mortar  implements^ 

1  sponge  bucket. 

144  canvas  water  buckets. 

21  iron  water  buckets. 

15    gutta  percha  water  buckets. 
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1  rubber  water  bucket. 

2  cannon-muzzle  hoods. 
1  dredging  box. 

1  elevating  bar. 

31  funnels. 

1  fiise  cutter. 

1  fuse  gauge. 

1  fuse  gouge. 

4  fuse  mallets. 

12  fuse  wrenches. 

3  gunners'  cc^lipers. 
45  gunners'  gimlets. 

40  gunners'  haversacks. 

9  gunners'  levels. 

4  gunners'  pincers. 

4  gunners'  pouches. 
27  gunners'  quadrants. 

13  gunners'  reamers. 
16  gunners'  sleeves. 

57  maneuvering  handspikes.  « 

18  mortar  handspikes. 

8  rear  handspikes. 

G  roller  handspikes. 

12  shod  handspikes. 

I  (>  trail  handspikes. 

32  sets  harness,  2  lead  horses. 
34  sets  harness,  2  wheel  horses. 

1  set  harness,  Gatling  gun  cart. 

5  sets  harness,  Hotc'hkiss  mountain  gun. 
79  harness  sacks. 

5  knapsack  boots. 
10  ladles  and  staves. 

1  globe  lantern. 

6  magazine  lanterns. 

5  tubular  lanterns,  brass. 

92  lanyards. 

4  maneuvering  bars. 

4  mauls. 

18  muzzle  covers  and  straps. 

1  muzzle  cover  and  tompion,  3.2-iuch  steel  gun. 
31  i)a88  boxes. 

2  x)aulins,  6  by  10  feet. 

0  paulins,  8  by  10  feet. 
12  paulins,  11  by  11  feet. 
18  paulins,  12  by  15  feet. 

3  x)endiilum  hausses. 

1  pendulum  haiisse  pouch. 
3  pendulum  hausse  seats. 

II  pinch  bars. 

3  plummets. 

1  pointing  stake. 
8  powder  funnels. 

18  powder  measures. 

4  powder  scoops. 

2  primer  pouches. 
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1Q8  priming  wires. 

23  proloQges. 

36  rammers  and  staves,  8-iuch  gun. 

6  rammers  and  staves,  10-inch  gun. 

2  rammers  and  staves,  11-inch  gun. 

2  rammers  and  staves,  15-inch  gun. 

8  cannon  scrapers. 

4  carriage  scrax>ers. 

1  combination  screw-driver,  3.2-inch  gun. 

2  shell  hooks. 

2  shot-carrying  bars. 

10  shot  hooks. 

4  front  sights,  3.2-inch  gun. 
2  front  sights,  3.6-inch  gun. 

19  front  sights,  8-inch  gun. 

1  front-sight  cover,  3.2-inch  gun. 

1  rear  sight,  3-inch  gun. 

5  rear  sights,  3.2-inch  gun. 

2  rear  sights,  3.6-inch  gun. 

24  rear  sights,  8-inch  gun. 

1  rear-sight  cover,  3.2-inch  gun. 

8  rear-sight  pouches. 

11  rear-sight  seats. 

6  sponge  covers,  6-pounder. 
10  sponge  covers,  12-pounder. 

6  sponge  covers,  3-inch. 

6  sponge  covers,  3.2-inch  bore. 

10  sponge  covers,  3.2-inch  chamber. 
42  sponge  covers,  8-inch. 

6  sx>onge  covers,  10-inch. 

6  sponges  and  rammers,  6-pounder  gun. 

20  sponges  and  rammers,  12-pounder  gun. 

1  sponge  and  rammer,  12-pounder  mountain  howitzer. 
52  sponges  and  rammers,  3-inch  gun. 

15  sponges  and  rammers,  3.2-ineh  gun,  long. 

2  sponges  and  rammers,  3.2-inch  gun,  short. 
36  sponges  and  staves,  8-inch  gun. 

6  sponges  and  staves,  10-inch  gun. 
1  sponge  and  staff,  11-inch  guu. 

8  sponges  and  staves,  15-in(;h  gun. 

1  sponge  and  staff,  13-inch  mortar. 
54  thumbstalls. 

7  tompions,  12-pounder  gun. 
4  tompions,  3-inch  gun. 

16  tompions,  8-inch  gun. 

3  tompions,  15-inch  gun. 

3  tompions,  10-inch  mortar. 

48  tube  i>ouche8. 

72  vent  covers. 

27  vent  pieces. 

2  vent  punches,  field  gun. 

19  vent  punches,  siege  gun. 

20  water  tubs. 

11  wipers  for  mortar. 
14  worms  and  staves. 
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IMPLEMRNTS  FOB  GATLINO   GUH. 

2  clamps  for  worm-gear. 

4  drifts. 

1  '2  feed  guides. 

:i  gun  covers.    (| 

Hi  haversacks, 

:i  oilers. 

C  lock  sci-ew-drivcrs. 

r>  small  screwdrivers. 

5  T  screwdrivers. 
r>  sliell-drivers. 

1  trunnioD  bed. 
'i  wiping  rods. 

2  adjusting  screw  wrencbea. 
4  cascabel  plate  wrenclies. 

4  pin-nut  wrt-iiches. 

a  pin  wrenches. 

ft  rear  guide  nnt  wrencbos. 

2  sets  accessories  for  aDununitioii  wagon, 

AOCfiBSOBTSS  HOT0HKIS8  MOUNTAIN  GUW. 

G  Bets  accessories  complete. 

1  breech  cover. 

4  cleaning  bnisbes. 

li  gun  covers. 

1  muzzle  cover. 
■i  oil  cans. 

Id  packing  outfits. 

2  rammers  and  staves. 

2  screw-drivers. 
:i  sights. 

1  sponge  and  staff. 

3  breech-block  stops. 

2  stop  keys. 

3  vent  gauges. 
1  wiping  brush. 

Classics  IV  and  V. 

."14  30-pounder  shot. 

UK)  3-inch  shot. 

4(J8  4.B-inch  shot. 

20  8-inch  brcech-loa^ling  rifle  shot  ' 

2r>G  8-inch  cored  shot. 

]  10-iuch  breech-loading  ritle  shot. 

C2  10-inch  cored  shot 

1  12-inch  breech-loading  ride  shot 

1  12.25-inch  muzzle- loa^liiig  ride  shot 

210  Ifi-inch  gun  shot. 

1,  (MH)  l.S-inch  revolving  gun  shell. 

872  1.66-ineh  mounting  gun  shelL 

2W>  3-inch  rifle  shell, 

l.fil.'t  3.2-inch  rifle  shell. 

Sj'JH  i.6-iuch  shell. 
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28  30-poiinder  Parrott  shell. 

1  5-inch  breech-loading  rifle  shell. 

1  7-inch  breech-loading  howitzer  shelL 

100  8-inch  converted  rifle  shell. 

170  8-inch  muzzle-loading  rifle  shell. 

1  3.6-inch  mortar  slieU. 

88  8-ineh  mortar  shell. 

18  10-inch  mortar  shell. 

201  12-inch  breech-loading  mortar  shell. 

1  12-inch  muzzle-loading  mortar  shell. 

160  13-inch  mortar  shell. 

677  1.66-inch  canister. 

496  1.66-inch  case  shot 

Class  VI. 

1, 237  Springfield  carbines,  caliber  .46. 

3, 106  Springfield  rifles,  caliber  ,45. 

106  Springfield  rifles,  rod  bayonet,  caliber  .46. 

1  Springfield  rifle,  cavalry  and  infantry,  experimental. 

99  Springfield  shot  guns. 

96  Colt's  revolvers,  caliber  .38. 

968  Colt's  revolvers,  caliber  .45. 

31  Schofield-Smith  and  Wesson  revolvers,  caliber  .45. 
96  Smith  and  Wesson  revolvers,  caliber  .38. 

1  ChaflFee-Reece  magazine  rifle. 

1  Hotchkiss  magazine  rifle. 

1  Lee  magazine  rifle. 

17  light  artillery  sabers. 

180  light  cavalry  sabers. 

64  light  cavalry  sabers,  foreign. 

73  musicians'  swords. 

39  non-commissioned  officers'  swords. 

106  hospital  corps  knives, 

968  hunting  knives. 

Class  VIL 

appendages. 

12  brushes  and  thongs. 

6  cleaning  rods. 

32  drifts,  cJaliber  .38  revolvers, 
3,904  headless  shell  extractors. 

8  ratchet-sets. 

1,696  combination  screw-drivers.* 

663  revolver  screw-drivers. 

163  spring  vises. 

667  tumbler-punches. 

1,261  carbine  wiping  rods. 

4,194  rifle  wiping  rods. 

67  revolver  wiping  rods,  caliber  .45. 

96  revolver  wiping  brushes,  caliber  .38. 

96  revolver  wiping  rods,  caliber  .38. 

8  revolver  wrenches,  caliber  .38. 
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ARTILLERY  ACCOrTERtfENTS. 

40  knapsacks. 

145  saber  belts. 

171  saber-belt  plates. 

CAVALRY  EQUIPMENTS. 

1, 433  canteen  straps. 

1, 265  carbine  cartridge  belts. 

100  revolver  cartridge  belts. 

65  revolver  cartridge  pouches. 

687  carbine  slings. 

775  carbine-sling  swivels. 

1, 268  revolver  bolsters. 

591  saber  attachments. 

1, 285  saber  belts. 

497  saber-belt  plates. 

1, 649  saber  knots. 

INFANTRY  EQUIPMENTS. 

2, 021  bayonet  scabbards,  Hoffman  attiichment. 

1, 571  bayonet  scabbards,  hook  attachment. 

2, 638  blanket  bags. 

4, 537  blanket-bag  coat  straps. 

5, 026  blanket-bag  shoulder  strax)S. 

5, 291  canteens. 

3. 400  canteen  straps. 
71  cap  pouches. 

3, 733  cartridge  belts. 

2, 616  cartridge-belt  plates. 

65  cartridge  boxes,  cadet. 

3, 319  cartridge  boxes,  M(?Keever. 

1, 749  clothing  bags  and  strax)s. 

4, 221  knives. 

3,336  forks. 

3, 309  spoons. 

109  sliding  frogs. 

4, 982  gua  slings. 

5, 140  haversacks. 

4, 300  haversack  straps. 

3, 025  meat  cans. 

106  hospital-corps  knife  scabbards. 

681  hunting-knife  scabbards. 

67  intrenching-tool  s^bbards. 

4, 234  tin  cups. 

20  cadet  waist-belt  plates. 

159  non-commissioned  officers'  waist  belts. 

145  non-commissioned  officers'  waist-belt  plates, 

1, 872  waist  belts. 

2, 373  waist-belt  plates. 

HORSE  EQUIPMENTS. 

2. 401  curb  bridles. 
528  watering  bridles. 
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1^  035  carbiue  boots  and  straps. 

235  cincbas. 

2, 454  currycombs. 

1^  719  halters  and  straps. 

1, 208  halter  headstalls. 

4, 687  halter  straps. 

3, 286  horse  brushes. 

859  horse  covers. 

2, 051  lariats. 

820  links. 

2, 569  nose-bags. 

844  picket-pins. 

967  leather-covered  saddles. 

1,340  rawhide-covered  saddles. 

12  Wint's  saddles. 

18  canvas  saddlebags. 

720  leather  saddlebags. 

1, 510  artillery  saddle  blankets. 

2,710  cavalry  saddle  blankets. 

171  cotton  saddle  cloths,  red. 

88  hair  saddle  cloths. 

595  side  lines. 

3, 280  spurs. 

2, 428  spur  straps. 

1, 424  stirrups. 

7  stirrups  with  guidon  sockets. 

649  stirrup  straps. 

1, 013  surcingles. 

Class  VIII. 

BMALL-ABM  OABTBIBGES,  ETC. 

891, 120  carbine  ball  cartridges,  caliber  .45. 

1, 036, 810  rifle  ball  cartridges,  caliber  .45. 

527, 600  rifle  and  carbine  blank  cartridges,  caliber  .45. 

7, 000  rifle  blank  cartridges,  caliber  .50. 

739, 872  revolver  baU  cartridges,  caliber  .45. 

386, 970  revolver  blank  cartridges,  caliber  ,45, 

48, 000  revolver  ball  cartridges,  caliber  .38. 

1, 676, 600  carbine  bullets. 

2,977,266  rifle  bullets. 

411, 650  revolver  bullets.  ^ 

64, 575  round  balls. 

56, 271  i)Ounds  small-arms  xK)wder. 

7, 370  pounds  shot. 

7, 508, 500  cartridge  primers, 

200  cartridge  shells,  unfinished. 

6, 076  cartridge  shells,  No.  20. 

212, 800  wads,  shotgun. 

AMMUNITION  FOE  CANNON. 

1, 000  blank  cartridges,  ^-i>ound  charge. 

32, 625  blank  cartridges,  1-pound  charge. 

4y  395  blank  cartridges,  If -pounds  charge. 
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3, 100  blank  cartridges,  2^-pouiid8  charge. 

3, 500  blank  cartridges,  sf-pounds  charge. 

3, 676  blank  caj-tridges,  6-poimder  gun. 

17, 150  blank  cartridges,  12-x)ounder  gun. 

1, 684  blank  cartridges,  mountain  howitzer. 

86  combination  fuses. 

805  percussion  fuses. 

501  time  fuses. 

238  wood  fuses. 

24, 700  pounds  cannon  powder. 

13, 500  pounds  mammoth  powder. 

25  pounds  mealed  powder, 

13, 800  pounds  mortar  powder. 

14, 420  pounds  oriental  hexagonal  powder. 

17, 540  pounds  sphero-hexagonal  powder. 

3, 301  electric  primers. 

41  electric  obturating  primers. 

150, 850  Mction  primers. 

Class  IX. 

14  sets  azimuth  instruments,  comiilcte. 

7  sets  base  meiisuring  apparatus. 

3  blocks,  double. 

55  blocks,  half. 

51  blocks,  quarter. 

5  blocks,  single. 

5  blocks,  snatch. 

2  blocks,  trii^le. 

89  blocks,  whole. 

288  blocks,  wood,  various  sizes. 

1  set  bolsters  and  caps  for  gun  lift. 

1  set  bolts  and  keys  for  gun  lift. 

152  bolts  and  nuts  for  mortar  platform. 

1  capstan  barrel. 

11  capstan  hoklfasts. 

1  cap  shears. 

20  chocks,  casemate. 

144  chocks,  gun. 

90  chocks,  roller. 
113  chocks,  wheel. 

3  cradles. 

^18  cradle  rollers. 

9  cranes,  loading. 

6  floor  boards,  gun  carriage. 
3  gins,  garrison. 

1  gin.  Piper's. 
3  gin  falls. 

7  gin  handspikes. 
6  gin  shoes. 

3  gin  slings. 

2  hand  barrows. 
1  hand-cart. 

141  halliards. 

30  hat  ornaments,  cadet. 

8  hydraulic  jacks,  lii'ting. 
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1  hydraulic  ja<ik,  pulJiiig. 
7    intrench  in  g  tools. 

3  magnetic  firing  machines. 
4i)0    marksman's  buttons. 

400    marksman's  pins. 

2  mortar  wagons. 

4  planks,  gun-lift  staging. 
20    planks,  shifting. 

38    planks,  way. 

10  platforms,  gun. 

,     16  platforms,  mortar. 

4  pulleys,  differential. 

7  pulleys,  hoisting. 

1  •  range  and  position  finder  (Fiske). 

14  range  finders  (Pratt's). 

3  sling  carts. 

3    sling-cart  poles. 

1  sling-cart  wheel. 

6  sling  chains. 
143    rollers. 

255  sharpshooters'  badges. 

239  sharpshooters'  badge  silver  bars, 

3  shears,  gun  lift. 
18  skids. 

4  time-interval  recorders. 
30  trace  ropes. 

7  transits,  engineers'. 

2  trestles,  mortar. 
2  trunnion  chains. 

11  trunnion  rings  and  keys,  eccentric. 
150  washers,  platform. 

T ARRETS,  TARGET  MATERIAL,  ETC. 

25  marking  staves  and  disks. 

122  shot  marks  and  staves. 

142  signal  flags. 

158  streamers. 

1  target,  artillery,  land. 

27  targets,  Brinton. 

32  targets,  floating  and  towing. 

'  14  targets,  iron,  gallery  practice. 

200  targets,  Laidlcy. 

33, 805  targets,  paper. 

72  angle  irons. 

145  axles. 

1  axle  bolt. 

2  axle-bolt  caps. 
4  axle  washers. 

24  blocks,  spring. 

304  bolts  and  nuts. 

1  brace. 

1,435  centers. 

45  centers,  revolving. 

13  clamps. 

6  clevises. 

WAR  91— VOL  III 5 
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257  cross  pieces. 

76  fi-ames,  Brinton. 

38  fi'auies^  Cusliing. 

16  frames,  rolling. 

966  frames,  sti^el. 

831  frames,  wood, 

190  .  joiirmil  boxes. 

366  journal-box  pins. 

26  journal-box  posts. 

938  keys  or  wedges,  wood, 

42  levers. 

166  lever  blocks. 

2  lock  bolts. 

2  lock-bolt  plates. 

175  nave  boxe«. 

B  oi)en  links. 

12, 959, 000  pasters. 

378  pins,  wood. 

1  pulley. 
151  rails. 

20, 228  silhouettes,  cloth. 

103, 818  silhouettes,  paper. 

4  sills. 

8  sill  stakes. 

2  spring  loops. 
7, 710  strings. 

2  swivels. 

361  uprights. 

RELOADING  TOOLS,  ETC, 

6  sets  bench  reloading  tools,  complete. 

SHELL  Resizing  tools  and  parts. 

2  shell  resizing  tools. 

2  cartridge-head  adjusting  screws. 

6  cartridge-head  adjusting  screw  nuts. 

1  disk. 

107  dies,  lower. 

101  dies,  upper,  revolver. 

658  dies,  upper,  rifle. 

2  lever  pins. 

2  lever-pin  screws. 

4  liuks. 

10  link  pins. 

10  link-pin  screws. 

16  rings. 

16  spindles. 

2  stands. 

assembling  and  crimping  tools  and  parts. 

1  assembling  and  crimping  tooL 

8  check  levers. 

7  check-lever  springs. 
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8  check -lever  sprin*^  screws. 

34  dies. 

1  die  holder. 

3  die-holder  set  screws. 

2  die-holder  stop  screws. 

1  die  lever. 

3  die-lever  pins. 

2  die^holder  gxiides. 

4  die-holder  guide  screws. 
2  Unks. 

2  link  pins. 

2  shell  rests. 

4  shell  rest  holder  pLates. 

8  shell  rest  holder  plate  screws. 
6  shell  rest  set  screws. 

6  stems,  carbine  and  rifle. 

1  stem,  revolver. 

1  stem  carrier. 

1  'stem  lever. 

4  stem-lever  pins. 

14  stem-lever  pin  screws. 

17  stem  screws. 

POWDER-OHABGING  TOOLS  AND  PARTS. 

2  powder-charging  tools. 
'    3  charges  and  dies. 

4  charger  slides  and  screws. 

4  receivers  and  ^nnels. 

2  receiver  nuts. 

3  wrenches. 

PRIMER-EXTRACTINa  TOOLS  AND  PARTS. 

2  primer-extracting  tools. 

346  extractor  pins. 

11  levers. 

9  lever  pins. 
13  spindles. 

13  spindle  screws. 

PARTS  PRIMER-INSERTING  TOOLS. 


8  bushings,  carbine  and  rifle. 

6  bushings,  revolver, 

1  bushing  screw. 
3  ejector  pins. 

8  pinion  levers. 

6  pinion-lever  pins. 

2  pin  wrenches. 
8  primer  setters. 
1  stand. 


PARTS  HAND-RELOADING  TOOLS. 

15    ball  molds. 

19    brush  wix)er8. 

30    powder  and  shot  chargers. 
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3  resizing  dies, 
25  drifts. 

22  fdnnels. 

4  oil  cans. 

20  priming  tools. 

1  resizing  punch. 

aALLERY-PRACTICE  TOOLS. 

8  canisters. 

.  6  ladles,  melting. 

8  ladles,  pouring. 

4  strainers. 

Class  X. 

PARTS  OF  CLASS  I. 

2  axis  pins,  washers  and  nuts,  Catling  guns. 

2  binding  boxes,  plates,  etc.,  Catling  gun. 

3  bushings,  obturator,  spindle  for  5-inch  rifle. 
2  cranks,  handles,  and  pins.  Catling  gun. 

1  crank  spring,  Catling  gun. 

2  i>ointing  levers,  Catling  gun. 

2  brass  trunnion  rings,  10-inch,  ca^st-iron  wire- wound  gun. 

PARTS  OF  CLASS  II. 

58  parts  8-inch  carriage. 

36  parts  lO-inch  carriage. 

57  parts  15-inch  carriage. 

2  ammunition  chests  for  limber. 

4  ammunition  chest  lid  braces. 

5  ammunition-chest  covers,  canvas. 
48  angle  irons. 

1  barbette  carriage  rail  (I  beam). 

2  bow-spring  brakes. 

6  road  brakes. 

2  spring  brakes. 

11  double  trees. 

1  elevating  screw. 

2  limber  primer  box  caps. 

12  limber  plates,  corrugated. 
40  linchpins. 

46  linch  washers. 

1  lunette  prop. 

13  neck  yokes. 
25  poles. 

1  pole  iron. 

1  pole  pintle. 
16  pole  i)rops. 

5  pair  shafts,  Hotchkiss  mountain  gun. 

2  side  rails,  caisson. 
19  single  trees. 

1  stay  i)in  and  chain. 

1  stock,  12-pounder  gun  carriage. 

2  tmnnion  bushings,  12-inch  breech-loading  rifle  gun  car 

riage. 

12  whee&. 
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PARTS  OF  CLASS  IH. 

132  back  strap  hooks. 

4  breast  straps. 

88  breast-strap  hooks. 

12  breech  sight-tabes,  glass. 

4  brow  bands. 

116  brass-plated  buckles. 

99  iron  roUer  buckles. 

16  coUars,  steel. 

12  collar  hinge  nuts. 

36  collar  pads. 

32  coUar  pads,  steel. 

4  collar  snaps. 

6  collar-snap  screws. 

6  collar-snap  springs. 

36  collar-spring  catches. 

24  collar-spring  catch  screws. 

132  collar  straps. 

132  coUar  strap  hooks  and  D-rings. 

12  collar  strap  plates. 

5  handspike  spring  clasps. 
,9  halter  chains. 

100  halter  headstalls. 

16  hame  clasps,  chains,  and  toggles. 

108  hame  screws. 

1  martingale. 

6  neck  yokes. 

5  pole  pads. 
8  pole  straps. 

22  rammer  heads,  3-inch. 

428  rings,  new  pattern  harness. 

555  saddle  thongs. 

12  snap  hooks  for  coupling  reins. 

14  sponge  heads,  3-inch. 

30  sponge  heads,  3.2-inch  bore. 

24  sponge  head,  3.2-inch  chamber. 

4  sponge  heads,  12-pounder  gnn. 

4  sponge  heads,  mountain  liowit/er. 

3  sponges,  woolen,  Hotchkiss  mountain  gun. 

18  sponges,  woolen,  6-poundef  gun. 

119  sponges,  woolen,  12-pounder  gun. 

162  sponges,  woolen,  3-inch  gun. 

48  sx)onges,  woolen,  3.2-inch  gun,  bore. 

58  sponges,  woolen,  3.2-inch  gun  chaniber, 

32  sponges,  woolen,  4.5-inch  gun. 

6  sponges,  woolen,  8  inch  gun. 
10  sponges,  woolen,  10  inch  gun. 
47  sponges,  woolen,  15-inch  gun. 
10  stiriTips,  brass. 

21  lead  traces. 

15  wheel  traces. 
276  trace  chains. 

28  pairs  trace  springs,  Mogul. 

1  trunnion  saddle. 

151  whips.  . 
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PARTS  OF  CLASS  V. 

250  pounds  3.24ncli  shrapnel  balls. 

184  3.2-inc])  shell  base  i)lug8. 

200  5-iuch  shell  copper  bands. 

1(K)  8-incli  mortar  shell  fuse  plugs. 

562  15-iuch  shell  fiise  plugs  and  water  caps. 

PARTS  OF  CLASS  VI. 

Springfield  carbine. 

93  bands. 

1, 184  front  sights. 

544  front-sight  covers. 

162  front-sight  cover  pins. 

93  front-sight  cover  screws. 

896  front-sight  pins. 

930  jointed  ranu^ods. 

719  rear  sights. 

84  rear  sight  base  screws. 

2, 752  sight  protector  bands. 

937  stocks,  wood  part. 

43  swivel  bars. 

33  swivel  bar  rings. 

Springfield  rifle. 

44  lower  bands. 
47  upper  bands. 

13l  band  springs. 

8  bayonets. 

21  bayonet  clasps. 

62  bayonet-clasp  screws. 

12  bayonet-clasp  sitop  screws. 

335  breech-block  cap  screws. 

290  bridles. 

409  bridle  screws. 

44  butt  plat/CS. 

14  butt-plate  covers. 

119  butt-plate  screws.^ 

548  cam-latch  springs. 

14  cover  friction  springs. 

6  cover  springs. 

10  cover-spring  screws. 

10  cover  stud  pins. 

1, 316  ejector  springs. 

1, 193  ejector-spring  spindles. 

252  ejector  studs. 

1, 899  extractors. 

5, 080  firing  pins. 

771  firing-pin  screws. 

419  front  sights. 

71  front-sight  covers. 

303  front-si^ht  cover  screws. 

229  front-sijjjit  pins. 
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34  guard  bows. 

5  giiard-bows,  swiveled. 

55  guard-bow  swivels. 

74  guard-bow  swivel  screws, 

55  guard-bow  nuts, 

22  guartl  plates. 

189  guard  screws. 

222  grips. 

2C8  grip  screws. 

164  liauimers. 

386  hinge  ])ins. 

36  hinge-pin  studs. 

22  locks. 

44  lock  plates. 

482  mainsprings. 

273  mainspring  swivels^ 

266  mainspring  swivel  rivets. 

63  ramrods. 

137  ramrod  stops. 

396  rear  sights. 

473  rear-sight  screws,  front. 

467  rear-sight  screws,  rear. 

1  rod  bayonet. 

40  rod-bayonet  heads. 

475  sears. 

504  sear  screws. 

749  sear  springs. 

460  sear-spring  screws. 

327  side  screws. 

40  side-screw  washers. 

1, 023  stocks,  wood  part. 

15  stoc^ks,  wood  part,  rod  bayonet. 

286  tang  screws. 

59  tips. 

60  tip  screws. 
115  triggers. 

70  trigger  screws. 

624  tumblers. 

631  tumbler  screws. 


Spingfield  shotgun. 


14    extractors. 
1    front  sight. 


Parker  shotgutK 


12  firing  pins. 

6  forehand  screws. 

6  trigger-plat^  screws. 

6  trigger  screws. 

6  trigger  springs. 

6  trip  springs. 

6  tumbler  screws. 
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Lee  magazme  rifle. 


1 

uiagaziiie. 

CoWs  revolver. 

36 

back  straps. 

393 

ba<*.k  strap  screws. 

1 

barrel. 

405 

bolts. 

289 

bolt  screws. 

207 

center  pins. 

155 

center-pin  bushings. 

111 

center-pin  screws. 

209 

center-pin  catch  screws. 

47 

cylinders. 

175 

ejector  heads. 

182 

ejector  rods. 

3 

ejector-rod  hjBads. 

232" 

ejector  springs. 

08 

ejector  tubes. 

161 

ejexjtor-tube  screws. 

51 

tiring  pins. 

45 

tiring-pin  rivets. 

11 

tranies. 

21 

front  sights. 

163 

gates. 

111 

gate  catches. 

130 

gate-catch  screws. 

195 

gat-e  springs. 

29 

guards. 

216 

guard  screws,  long. 

227 

guard  screws,  short. 

774 

hammers. 

6.3 

hammer  cams. 

41 

hammer  rolls. 

36 

hammer-roll  rivets. 

266 

hammer  screws. 

395 

hands. 

305 

hand  springs. 

224 

mainsprings. 

180 

mainspring  screws. 

25 

recoil  plates. 

93 

sears. 

12 

sear-spring  screws. 

644 

sear  and  stop-bolt  springs. 

383 

sear  and  stop-bolt  spring  screws. 

144 

stocks. 

453 

triggers. 

304 

trigger  screws. 

Scliofield- Smith  and  Wesson  revolver. 


4  extractors. 

4  extractor  springs. 

4  extractor  stems. 

4  hammers. 
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8  hands. 

10  hand  springs. 

10  mainsprings. 

6  triggers. 

44  cavaby  saber  scabbards. 

6  musician  sword  scabbards. 

4  non-commissioned  officers'  sword  scabbards. 

10  scabbard  mouth  piecei*. 

PARTS  OF  CLASS  VII. 

410  bridle  bits. 

36  bridle  ornaments. 

5, 949  brass  bar  buckles. 

4  cincha  buckles. 

1, 292  kon  bar  buckles. 

1, 797  iron  roller  buckles. 

3, 007  brass  wire  buckles. 

1, 516  canteen  covers. 

722  canteen  corks  and  chains. 

20  carbine-sling  swivel  springs. 

148  cincha  straps. 

11, 112  coat  straps. 

32  cruppers. 

60  curb-bit  bars,  steel. 

585  curb  straps.  '^ 

10, 214  escutcheon  pins. 

106  girth  sti^aps. 

1, 146  guard  plates  (ovals). 

629  halter  bolts. 

36  halter  chains. 

555  halter  squares. 

138  halter-swivel  rings. 

24  haversack-strap  hooks 

1, 436  brass  rings. 

306  iron  D-rings. 

1, 425  iron  rings. 

40  spur  rowels. 

24  saber-belt  slides. 
509  saber-belt  snaps. 
793    saber  straps. 

60  saddlebag  straps. 
54    saddlebag  studs. 
390    saddle  nails,  japanned. 
170    saddle  shields. 
170    side-line  fasteners. 
478    snap-hooks,  lariat. 
39    spring  snaps. 
973    brass  foot  staples. 
1, 728    brass  staples  for  rings. 
2, 000    waist-belt  plate  catchers. 

PARTS  OF  CLASS  VIII. 

1, 280    6-pounder  cartridge  bags. 
2, 747    12-pounder  cartridge  bags. 


1 
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100  30-poander  cartridge  bags. 

1, 550  3-inch  cartridge  bags. 

500  3.2-iiic1i  cartridge  bags,  blank  charge. 

700  3.2-inch  cartridge  bags,  service  charge. 

2, 933  4.5-inch  cartridge  bags. 

1, 408  8-inch  cartridge  bagfi. 

200  10-inch  cartridge  bags. 

348  15-inch  cartridge  bags. 

PART  SECOjn). 
CLOTH,  ROPE,  THBEADy  ETC. 

50    yards  burlaps. 
16, 939    yards  cotton  cloth. 
160    pounds  cotton  waste. 
90    pounds  marline. 
7155  pounds  hemp  rope. 
4, 790|  pounds  manila  roi)e. 
9    pieces  sash  cord. 
106^  pounds  sash  cord. 
95    pounds  linen  thread. 
456^  pounds  shoe  thread. 
52    pounds  twine. 
404    yards  blue  linen  webbing. 
5    pounds  spun  yarn. 


• 

IRONMONGERY. 

15 

anchors. 

932 

pounds  anchors. 

309 

bolts. 

12 

bolts  and  nuts. 

25 

boundary  posts,  cast  iron. 

1,724 

pounds  chain. 

4 

fuse  housings. 

15, 025 

horseshoes. 

1,320 

pounds  horseshoe  nails. 

195 

pounds  nails. 

1,477 

pounds  bar  iron. 

200 

pounds  strap  iron. 

197 

padlocks. 

1274  pounds  brass  rivets  and  burrs. 

378 

pounds  copper  rivets  and  burrs. 

^%  pounds  iron  rivets  and  burrs. 

16,150 

brass  screws. 

2,592 

iron  screws. 

100 

pounds  spikes. 

411 

pounds  steel. 

20,382 

copper  tacks. 

44 

pounds  copper  tacks.  ' 

1,777,038 

iron  tacks. 

72g  pounds  iron  tacks. 

60 

pounds  toe  calks. 

_J^ 
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LEATHER,  ETC. 

41    square  feet  bag  leather.  '  * 

729^  sides  bridle  leather. 
14,179    [)oimds  harness  leather. 
208i  ])ounds  blackwax. 
113"  quarts  leather  blacking. 
76    boxes  ingredieutH  for  leather  blacking, 
2Y    ounces  thistles. 
1    side  rawhide. 
25    sheepskins  with  wool  on. 


LUMBER. 


1,120    feet  boards. 
520    feet  scantling. 
425    feet  timber. 


GLEANING,  HEATING,   AND  LIGHTING. 

34  bath  bricks. 

77  com  brooms. 

3  dusting  brushes. 

2  wire  scratch  brushes. 

83  button  brushes. 

SO.  button  sticks. 

28  pounds  candles. 

121  chamois  skins. 

13  boxes  cleaning  material. 

7  cleaning  plat<es. 

10, 340  pounds  coal. 

41  quires  crocus  cloth. 

522J  quires  emery  cloth. 

275  quires  emery  paper. 

15  gallons  gasoline. 

19  lanterns. 

76  lantern  globes. 

16|  x>ounds  leather  polish. 

10  pounds  hemp  packing. 

4G  x>^uuds  Putz  poma<le. 

297^  pounds  rottenstoue. 

78  quires  sandpaper. 

23|  pounds  scouring  material. 

1, 721  pounds  castile  soap. 

85  pounds  common  soap. 

167  pounds  sponge. 

586  papers  tripoli. 

433  ounces  whiting. 

MATERIAL  FOR  OFFICE  USB. 

64  instruction  books. 

6  bath  trays. 

1  box  blacking  for  stencil  outfit. 

1  case  for  holding  stamps. 

1  chain  scales. 
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1  comptusses. 

6  dividers. 

8  drawing  boards. 

8  sets  drawing:  instruments. 

7  frames  for  blue  printing. 
14  magnifying  glasses. 

2  reading  glasses. 

1  bottle  indelible  ink. 

42  bottles  India  ink. 

10  bottles  marking  outfit  ink. 

7  sets  colored  ink. 

6  boxes  leads. 

13  marking  outfits. 

1  marking  outfit  pad. 

1  microscope. 

6  pantographs. 

30  rolls  bine  process  paper. 

90  yards  cross-section  i)jiper. 

140  yards  drawing  paper. 

22  yards  Levy's  i)repared  paper. 

6  boxes  stencil  paste. 

72  crow-quill  pens. 

84  lithograpbing  pens. 

72  mapping  pens. 

1  gross  steel  pens. 

150  lead-x>6ncil8. 

51  protractors. 

12  artists'  rubbers. 
18  ellii)tic  rubbers. 

6  sponge  rubbers. 

13  measuring  rules. 
1  parallel  rule. 

12  splines. 

36  spline  weights. 

12  T  squares. 

7  seal  stamps. 

1  self-inking  stamp,  hand. 

3  sets  stamps,  figures. 
34  sets  st^mpvS,  letters. 
21  stencil  outfits. 

6  stencil  plates. 
240  thumb  tai'ks. 

96  yards  tracing  cloth. 

7  pairs  trestles. 

8  triangles. 

13  triangular  scales. 

1  unique  steel  blade. 

LABORATORY  STORIIS. 

42  gallons  alcohol. 

6  pounds  aqua  ammonia. 

2  chemical  balances. 
2  air-drying  batlis. 

67i  pounds  beeswax. 

5  pounds  borax. 


r 
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20 
5 
1 

pounds  camphor  gum. 
pounds  chalk, 
barrel  rye  flour. 

2    brass  spirit-lamps. 
1    spatnla. 
300    x>^unds  sulphate  of  copper. 
1  pound  tragacanth,  gum. 
6    thermometers. 

12 

,686 

2 

5 

sets  watch  glasses. 
X>ounds  Japan  wax. 
sets  weights  for  balance, 
gallons  whisky. 

OILS,  PAINTS,  ETC. 

25    quarts  cosmolubric. 
130    gallons  coal  tar. 
65J.  gallons  Japan  drier.    , 

f  gallon  liquid  drier. 
10    pounds  glue. 
43|  gallons  hunker. 
13    pounds  lampblack. 
275    pounds  white  lead. 
7    pounds  extract  logwood. 
6    gallons  castor  oil. 
43^  gallons  cosmoline  oil. 
3, 164    pounds  harness  oil. 
101^  gallons  kerosene  oil. 
357|  gallons  boiled  linseed  oil. 
230f  gallons  raw  linseed  oil. 
30|  gallons  lubricating  oil. 
12l|  gallons  neatsfoot  oil. 
475    gallons  neutral  oil. 
529^  gallons  sperm  oil. 
905|  pounds  blac^k  paint. 
20    XK>unds  paint  for  3.2-incli  gun. 
75    pounds  paint  for  3.2-inch  gun  carriage. 
315    x>ounds  lead-color  paint. 
3, 189J  i)ounds  metallic  brown  paint. 
1,948|  pounds  olive  paint. 
200    pounds  oriental  paint. 
4    i>ounds  red  paint. 
10    pounds  vermilion  paint. 
13    x>ounds  white  paint. 
15    pounds  putty. 
10    x)ounds  tallow. 
831    gallons  turpentine. 

MISCELLANEOUS. 

17  ammunition  boxes. 

274  arm  chests. 

63  carbine  and  revolver  arm-racks. 

3  revolver  arm-racks. 
60  rifle  arm-racks. 

4  tool  bags. 
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414  i)owder  barrels. 

1  tool  box. 

7  clianiois  skin  sword  cases. 

1  field  case. 

2  tool  chests. 

50 J  ])oundB  gutta  pcrcha. 

COO  pounds  wheel-grease. 

6  wheel-grease  cans. 

6  wheel-grease  can  knives. 

INSPEOTINa  INSTRUMENTS, 

4  arm  calipers. 

3  diameter  calipers. 

3  vernier  calipers. 
1  caliper  rod. 

1  caliper  washer. 

1  chamber  gauge  for  mortar. 

1  chamber  gauge  for  rifle. 

1  cylinder  gauge. 

1  gas  check  seat  gauge. 

200  pressure-gauge  cylmders. 

500  pressure-gauge  checks. 

4  sets  measuring  and  fixed  points. 

5  ordnance  stamps,  steel. 
5  standard  rules. 

1  star  gauge. 

19  star-gauge  measuring  points. 

28  star-gauge  measuring  i)oint  washers. 

1  star-gauge  rifle  guide. 

19  ring  gauges  for  setting  star  gauge. 

1  conical  rolling  templet 
15  thickness  gauges. 

2  vent  gauges,  fleld. 
2  vent  gauges,  siege. 

MACHINES. 

1  drilling  machine. 

TOOLS. 


7 

anvils. 

128 

aprons. 

1 
2 

713 

auger. 

auger  handles. 

awls. 

206 

awl  handles. 

13 

awl  handles^  patent. 

16 

axes. 

20 

ax  handles. 

1 

6 

30 

coal  bag. 

bags  for  small  stores. 

bits. 

3 

braces. 

272 

brushes. 
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IC 

buckets. 

2 

buttresses. 

5 

calipers. 

2 

cliaius,  sui-veyors',  100  feet. 

4 

chalk  liues. 

34 

chisels. 

6 

clamps,  stitching. 

21 

claw  tools. 

7 

clinching  irons. 

68 

coinpasses. 

20 

Cf 6  SUoOItB  • 

17 

diciA. 

10 

die  stocks  and  dies. 

3 

drifts. 

2 

dust  pans. 

40 

edge  tools. 

295 

files. 

40 

file  bandies. 

1 

fore  punch  and  creaser. 

6 

fallers. 

19 

gauges. 

3 

gouges. 

5 

grindstones. 

1 

grindstone  stand. 

174 

hammers. 

44 

hammer  handles. 

18 

hardies. 

9 

hatchets. 

4 

jackscrews. 

222 

knives. 

4 

leveling  rods. 

4 

levels,  hand,  Abncy . 

4 

levels,  spirit. 

13 

mallets. 

2 

sets  marking  pins. 

11 

mauls. 

8 

collar  needles. 

275 

glovers'  needles. 

4,655 

harness  needles. 

68 

nippers. 

14 

oil  cans. 

2 

oil  droppers. 

1, 617 

oilstones. 

4 

oilers. 

1 

palm. 

8 

pickaxes. 

8 

pickax  handles. 

46 

pincers. 

2 

planes. 

1 

plane  iron. 

8 

pliers. 

2 

pokers. 

11 

pricking  caiTiages  and  wheels. 

9 

pritchelH. 

139 

punchea. 

41 

spring  punches. 

' 
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3  spring-punch  points. 

3  punckLQg  blocks,  lead« 

1  rake. 

649  rasps. 

15  rivet  sets. 

1  riveting  iron. 

20  rules. 

7  saddlers'  horses. 
23  sandstones. 

20  sash  tools. 

12  saws. 

5  saw  blades.  ^ 
1  saw-set. 

3  scales  and  weights. 

1  scales,  platform. 

3  scissors. 

6  scrapers. 

14  screw-drivers. 

25  screw-drivers,  gun-carriage. 

15  screw  taps. 
6  scythes. 

2  scythe  snaths. 
1  scytliestone. 

23  shears. 

6  shoeing  boxes. 

12  shovels. 

5  slickers,  st^el. 

30  pairs  magazine  slippers. 

8  spades. 

1  spokeshave. 

5  squares. 

1  set  stencil  plates,  figures. 

2  sets  stencil  plates,  letters. 
2  strainers. 

2  tape  lines. 

2  tapes,  steel,  100-feet. 

2  tap  screws. 

19  tldmbles. 

30  tongs. 

32  vises. 

13  wrenches,  gun-carriage. 
25  wrenches,  screw. 

4  wrenches,  tap. 
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Statement  of  ordnance^  ordnance  stores^  etc.y  distributed  to  the  militia 
from  July  /,  1890,  to  June  30y  1891,  under  section  1661  and  1667,  Re- 
vised Statutes  United  States. 

Class  I. 
2  Gatling  guns,  10  barrels,  long,  caliber,  .45. 

Class  II. 

2  carriages  and  Umbers  (metjillic)  for  Gatling  guns,  caliber .45. 

1  carriage  and  limber  (wood)  for  Gatling  giiii,  cfUiber  .45. 

Class  III, 

4  gunners'  gimlets. 
4  gunners'  pincers. 

2  gunners'  punches. 
4  handspikes,  trail. 

42  harness  sacks. 
10  lanyards. 

8  priming  wires. 

2  prolongea. 

4  pole  pads. 

2  paulins,  12  by  15  feet. 

2  pendulum  hausses. 

2  pendulum  hausse  pouches. 
12  sets  artillery  harness,  two  horses,  lead. 
12  sets  artUlery  harness,  two  horses,  wheel. 
16  8X)onge8  and  rammers,  3-inch  gun. 
16  sponges  and  rammers,  6-pounder  gun. 

8  sponges  and  rammers,  combined,  3.2-inch  breech-loading  rifle. 

8  sponge  covers,  chamber^  3.2-inch  breech-loading  rifle. 

8  sx>onge  covers,  6-i>ounder  gun. 

4  breech- site  pouches. 

8  thumbstalls. 

4  tube  pouches 

2  tow-hooks. 

2  tompions. 

4  vent  covers. 

4  vent  punches. 

2  worms  and  staves. 

8  whips,  artillery. 
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IMPLEMENTS  FOR  GATLING  GUN. 

12  Accles  feed  magazines. 
2  Bruce  feed  guides. 
2  wiping  rods. 

2  cleaning  rods. 

3  pointing-lever  set-screws. 
1  crank-shaft  split  pin. 

1  pin  wrench. 
1  lock  screw-driver. 
1  rear-sight  collar. 
•  1  rear-sight  collar  set-screw. 

1  crank  catch  spring. 

2  crank  catch  screws. 
2  cocking  switch  pins. 

2  cocking  switch  springs. 
2  cocking  switch  stud  screws. 
1  extra  lock. 
1  brass  padlock. 
1  hammer,  riveting. 

Classes  IV  and  V. 

10  10-inch  shells. 

10  10-inch  mortar  shells. 

77  3-inch  shot. 
100  3-inch  Hotchkiss  shells,  time  fuse. 
100  3.2-inch  sheUs. 

Class  VL 

6, 388  Springfield  rifles,  model  1884. 

14  Springfield  cadet  rifles,  model  1884. 
280  Springfield  carbines,  model  1884. 

50  Colt's  revolvers,  caliber  .45. 

82  Schofield-Smith  and  Wesson  revolvers,  caliber  .45. 
102  officers'  swords  and  cases. 

m 

65  sabers,  cavalry  officers,  and  cases. 

61  sabers,  light  artillery. 
147  sabers,  light  cavalry. 

21  swords,  non-commissioned  officers\ 

10  swords,  musicians'. 
252  bayonets. 

. 

Class  VII. 

APPENDAGES. 

8  brush  wipers  and  thongs.     . 
6, 109  headless  shell  extractors. 

225  jointed  ramrods. 
5,628  screw-drivers,  model  1879. 
6, 479  wooden  wiping  rods. 


BEPOET   OF   THE   CHIEF   OF   ORDNANCE.  83 

HORSE  EQUn'MENTS. 

467  bridles,  cnrb,  cavaky. 
223  bridles,  watering. 

6  bridle  headstalls,  cavalry. 
24  pairs  bridle  reius. 

24  curb  bits. 
30  curb  straps. 
429  saddles,  leather-covered,  cavalry. 

7  saddle  blankets,  artillery. 
246  saddle  blankets,  cavalry. 
331  pairs  spurs  and  straps. 

6  pairs  spurs  and  straps,  officers. 

1  saddle  cloth,  general  officers. 
19  saddle  cloths,  officers  of  infantry. 

1  saddle  cloth,  officers  of  artillery. 
295  halters,  complete. 
153  pairs  saddlebags. 
100  horse  brushes. 
200  nose-bags. 
100  currycombs. 
104  cruppers. 
100  lariats. 
100  picket  pins. 
160  Hnks  with  snaps. 
100  side-lines. 
100  surcingles. 

3  pairs  sweat-leathers. 

24  brass  rings  and  staples  for  pommel  and  cantel  of  saddle. 
144  brass  screws  for  pommel  and  cantel  of  saddle. 

INFANTRY  EQUIPMENTS. 

4, 446  bayonet  scabbards. 

2, 706  blanket  bags. 

1, 106  pairs  blanket-bag  shoulder  straps. 

1, 106  pairs  blanket-bag  coat  straps. ' 

3, 231  canteens  and  straps. 

2, 631  haversacks  and  straps. 

2, 044  cartridge  belts  and  plates. 

200  cartridge  belts,  45  loops. 

100  cartridge  belts,  50  loops. 
3,827  cartridge  boxes. 
14,442  gun  slings. 
4, 816  waist  belts  and  plates. 

200  waist-belt  plates. 

25  waist  belts  and  plates,  non-commissioned  officers'. 
25  frogs,  sliding,  non-commissioned  officers'. 

255  officers'  black  leather  sword  belts. 
466  meat  cans. 
151  tin  cups. 

51  knives. 

61  forks. 

51  spoons. 
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ARTILLERY  ACCOUTERMENXS. 

Ill  artillery  saber  belts  and  plates. 
25  light  artillery  knapsacks. 

CAVALRY  EQUIPMENTS. 

250  carbine  slings  and  swivels. 

60  cartridge  belts,  cavalry. 
170  canteen  straps,  cavalry. 

40  pistol  holsters. 
310  saber  belts  and  plates. 
100  snap-hooks  for  officers'  sword  belt. 

Class  VIII. 

600  blank  cartridges,  12-pounder  gun. 
1, 176  blank  cartridges,  6-pounder  gun. 
4, 800  blank  cartridges  3-inch  .rifle. 
400  blank  cartridges,  3.2-inch  breech-loading  rifle. 
1 ,  779, 040  rifle  ball  cartridges,  caliber  .45. 
640, 000  rifle  ball  cartridges,  caliber  .50. 
64, 000  carbine  ball  cartridges,  caliber  .46. 
14, 000  rifle  blank  cartridges,  caliber  .50. 
461, 120  rifle  and  carbine  blank  cartridges,  caliber  .45, 
26, 000  revolver  ball  cartridges,  caliber  .45. 
14,800  revolver  blank  cartridges,  caliber  ,45. 
96, 000  lubricated  rifle  bullets,  caliber  .45. 
100, 000  round  balls  (140  grains),  caliber  .46. 
9, 000  carbine  bullets,  caliber  .45. 
3, 000  primed  cartridge  shells  (rifle),  caliber  .45. 
285,000  cartridge  primers. 
19, 400  friction  primers. 
525  fuses,  time,  paper. 
20  cartridge-bags,  10-inch. 
20  Bormann  fuses. 

100  base  fuses,  percussion,  3.2-inch  shells. 
400  pounds  cannon  powder. 
300  poiuids  hexagonal  powder. 
350  pounds  mortar  powder. 
900  pounds  small-arms  powder. 

MISCELLANEOUS. 

338  arm-chests. 
80  boxes  cleaning  material. 
628  marksman's  buttons. 

4  marksman's  pins. 
209  sharpshoot^ers'  badges. 
60  silver  bars  for  shai'pshooters'  badges. 
1, 948, 000  pasters. 

7, 725  paper  targets. 

47  sets  hand  reloading  tools. 

6  sets  bench  reloading  tools. 
50  bullet  molds  (4  balls). 
2  sets  screws  for  bullet  molds. 
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2  sand  glasses. 

25  x)oimds  bullet  lubricant. 
75  yards  cloth  for  targets. 
1, 500  centers  for  paper  targets. 

1  set  marking  rods,  disks,  and  brushes. 

4  sets  shot  marks  and  staves,  short  range. 

4  sets  shot  marks  and  staves,  mid  range. 

3  streamers  with  halliards. 

10  arm  racks,  portable,  for  rifles. 
384  steel  frames  for  targets. 
1,  Oil  cloth  silhouettes. 
6,450  paper  silhouettes. 

6  Laidley  revolving  targets,  6  feet  by  6  feet. 
6  Laidley  revolving  targets,  6  feet  by  12  feet. 
8  Laidley  target  frames,  6  feet  by  6  feet. 

1  pair  tool  bags,  cavalry. 

PART^  SPRINGFIELD  RIFLE,  CALIBER  .45. 

263  bridles. 

179  bridle  screws. 

30  breechblocks. 
220  breech-block  caps. 
220  breech-block  caj)  screws. 
6  butt  plates. 

12  butt-plate  screws. 

90  bayonet  clasps. 
100  bayonet-clasp  screws. 
230  cam  latches. 
486  cam-latch  springs. 
1,236  ejector  springs. 
336  ejector-spring  spindles. 

2  ejector  studs. 
471  extriMJtors. 
241  front  sights. 

100  front-sight  covers. 
136  front-sight  pins. 

5  front-sight  rivets. 

50  front-sight  covers,  spring. 
2,606  firing  pins. 

36  firing- pin  screws. 

58  guard  bows. 

80  guard-bow  nuts. 

95  guard-bow  swivels. 
425  guard-bow  swivel  screws. 

32  hammers. 
100  hinge  pins.- 
182  lower  bands. 

16  locks. 

10  lock  plates. 
157  mainspring  swivels. 

62  mainspring  swivel  rivets. 

36  leaf-slide  binding  screws. 
141  rear  sights. 

6  rear-sight  joint  pins. 
10  rear-sight  base  screws. 
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5  rear-sight  base  i^prings. 
82  rHmrods. 

100  ramrod  stops. 
3  receivers. 

76  rear-sight  screws,  front. 

76  rear-sight  screws,  rear. 
400  sears. 
410  sear  screws. 

3(i  sear  springs. 

36  sear- spring  screws. 
109  side  screws. 
403  spring  vises. 
215  stocks,  complete.  ' 

6  stocks  (wo(^  part). 
636  tumblers. 

836  tumbler  screws. 
1, 008  tumbler  punches. 
102  tang  screws. 
235  thumb  pieces. 
212  upper  bands,  complete. 
36  windage  screws. 

PARTS  colt's  revolvers,  CALIBER  .4fiw 

50  firing  pins. 
50  firi ng- pi u  rivets. 
20  hammers. 
25  mainspring  screws. 
100  screw-diivcrs. 
50  seitr  and  bolt  springs. 
25  sear  and  bolt  spring  screwe. 
50  triggers. 


n 
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Statement  of  ordnance^  ordnance  stores^  etc,^  distributed  to  colleges  from 
July  Ij  1890^  to  June  30j  1891j  wnder  section  1225^  Revised  Statutes 
United  States^  a^s  amended  by  act  approved  July  5y  1876. 

Class  I. 

6  3-inch  wrought-iron  guDS. 

.1  Gatling  gun,  caliber  .45,  with  2  Bmce  feed,  guides. 

2  10-inch  siege  mortars. 

Class  II. 

6  3-inch  gun  carriages  and  limbers. 

1  Catling  gun  carriage  and  limber,  metallic. 

2  10-inch  siege-mortar  beds. 

Class  III. 

11  gunners'  haversacks. 
1  gunner's  pouch. 

1  gunner's  quadrant. 

8  handspikes,  trail. 

4  handspikes  for  mortars. 

1  basket  for  mortar  implements. 

1  grommet  wad. 

2  pairs  gunners'  sleeves. 

12  lanyards. 

3  mauls. 

8  priming  wires. 

4  paulines,  12  by  15  feet. 
2  pendulum  hausses. 

2  pendulum  hausse  seats. 

2  pendulum  hausse  pouches. 
1  plummet. 

1  x>ointing  cord. 
1  pointing  stake. 

11  sponges  and  rammers,  3-inch  gun. 
8  sponge  covers,  3-incb. 

1  scraper  for  mortar. 

1  shell  hook. 

12  thumbstalls. 

5  tompions. 

11  tube  i)ouches. 

6  vent  covers. 

3  wipers  for  mortar. 

2  wiper  stakes, 
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Class  VL 

1, 056  Springfield  cadet  rifles,  model  1884. 
25  Springfield  carbines,  model  1884. 
25  sabers,  cavalry. 

24  swords,  non-commissioned  officers'. 
8  swords,  musicians'. 

Class  VIL 

1, 093  headless  shell  extractors. 
1, 081  screw-drivers,  model  1879. 
1, 069  bayonet  scabbards,  steel. 
1, 021  cartridge  boxes,  McKeever. 
1, 039  waist  belts  and  plates. 

32  waist  belts  and  plates,  non-commissioned  officers'. 

22  frogs,  sliding,  non-commissioned  officers'. 

25  saber  belts  and  plates. 

25  carbine  slings  and  swivels. 
60  pairs  spur  s^aps. 
1, 081  wooden  wiping  rods. 
1  bullet  mold  (4  balls). 
25  jointed  ramrods. 

Class  YIIL 

150  blank  cartridges,  12-pounder  gun. 
300  blank  cartridges,  6-pounder  gun. 

2, 550  blank  cartridges,  3-iuch  gun. 
95, 000  carbine  ball  cartridges. 
49, 000  carbine  blank  cartridges. 

1, 000  rifle  blank  cartridges. 

1, 000  revolver  ball  cartridges. 

1, 000  revolver  bullets. 
18, 000  carbine  bullets  (405  grains). 
38, 000  round  baUs  (140  grains). 

1, 000  cartridge  shells,  primed,  carbine, 
68, 500  cartridge  primers. 

8, 900  friction  primers. 
512  pounds  small-arms  powder. 

2, 000  riUBle  ball  cartridges. 

Class  IX. 

1, 200  paper  targets. 
130, 000  pasters. 

150  centers  for  targets. 
1  target  for  gallery  practice,  100  feet  range. 

1  target  for  gallery  practice,  75  feet  range. 

3  sets  marking  rods,  disks,  and  brushes. 

4  sets  shot  marks  and  staves,  short  range. 

2  sets  shot  marks  and  staves,  mid  range. 
36  paper  silhouettes. 

7  sets  hand  reloading  tools. 
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MISCELLANEOUS. 

68  arm  chests.  ' 

2  chalk  lines. 

PARTS  SPRINGFIELD  CADET  RIFLE,  MODEL  1884. 

1  butt  \}h\te. 

2  bridles. 

2  bridle  screws. 

2  breech-block  cap  screws. 

2  cam  lat^h  springs. 

1  extriictor. 

5  ejector  springs. 

5  ejector  si>ring  spindles. 
12  firing  pins. 

2  firing-pin  screws. 
1  mainspring. 

6  stocks  (wood  part). 

1  sear  spring. 

2  sear  screws. 

2  tumbler  screws. 
216  tumbler  punches. 
60  sx>ring  vises. 


Appendix    G 


Statement  of  ordnance  stores  issued  to  the  Executive  Departments  during 
the  year  ended  June  30^  1891j  under  the  provisions  of  the  a^t  of  March 
3y  1879. 

TO  THE  TREASURY  DEPARTMENT. 

12  Springfield  rifles. 

18  Colt's  revolvers. 

24  pistol  holsters. 

12  cartridge  boxes. 

36  waist  belts  and  plates. 
1,  000  rifle  ball  cartridges. 

2, 200  revolver  ball  cartridges. 
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Appendix  7. 


Report  of  action  taken  tinder  tlie  act  of  March  5,  1881^  during  the  fiscal 

year  ended  June  30^  1891. 

KoTE. — 1^0  purchases  or  sales  have  been  made  during  the  year. 
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Appendix  8. 


SHOWING  STATIONS  AND  DUTIES  OF  THE  OFFICEIiS  OF  THE  ORDNANCE 

DEPARTMENT  ON  OCTOBER  i,  1891, 


Hank  uiul  name. 

BRrCADIBlU-GENKRAI.. 

D.W.Flagler 

COLONELS. 


1.  J.  M.  Wliittomore 

2.  A.  K.  Buffiugton.. 


Duty. 


Address. 


Chief  of  Ordnance 


3.  A.  Mordecaif  brevet 


LTBDTBNAMT-COLONEr^. 


1.  F.  H.  Parker,  brevet. 


On  leave  of  absence. 

ComniHiuling  the  National  Armory,  presi- 
dent of  the  Ordnance  Board. 

Coinniauding  the  New  York  Arsenal,  mem- 
ber of  the  Ordnance  Board,  president  of 
Board  for  Testing  Hifled  Cannon,  etc.,  and 
member  of  the  Board  of  Ordnanoo  and  For- 
tification. 


C<nnmanding  the  WatenMiet  Arsenal. 


2.  J.  P.  Farley Inspector  of  pneumatic  dyniuiiite  guns . 


3.  L.  S.  Babbitt Commanding  the  Benicia  Arsenal . 

4.  AV.  A.  Marye Commanding  Watertown  Arsenal. 


MA.T0B8. 


1.  1.  Arnold,  jr 

2.  C.  Comly.... 


3.  J.  R.  McGinness,  brevet. 

4,  G.  W.  McKee,  brevet . . . . 


6.  F.  H.  Phipps 
6.  J.W.Reillv.. 


7.  J.  A.  Kress,  brevet. 

8.  C.E.  Button 


9.  J.  G.  Butler 
10.  C^  Bryant . . 


Commanding  the  Colnmbia  Arsenal 

Commanding  the  Indianapolis  Arsenal  and 
representative  of  War  Department  U.  S. 
Board  of  Management  World's  Columbian 
Exposition,  Chioago,  111. 

Commanding  the  Fort  Monroe  Arsenal 

Commanding  the  Frankford  Arsenal  and 
member  or  Board,  on  Magazine  Arms  and 
member  of  Board  for  Testing  Hilled  Can- 
non, etc. 

Commanding  the  Allegl\eny  Arsenal 

Commanding  the  Unit^  States  Powder  De- 
pot. 

Commanding  the  St.  Louis  Powder  Depot 

Commanding  the  San  Antonio  Arsenal  and 
chief  ordnance  officer  Dcpariment  of  Texas. . 

Commanding  the  Augnstxi  Arsenal 

Commanding  the  Kennebec  Arsenal 


CAPTAINS. 


1.  A.  L.  Varncy. 

2.  J.E.Greer... 


On  duty  at  Watertown  Arsenal 

On   inspection  duty   at  the   Builders'  Iron 

Foundry,  Providence,  R.  I. 
3.  J.  Pitman •  On  insi>ection  duty  at  West  Point  Foundry, 

Cold  Spring,  N.  'Y, 
Principal  assistant  in  the  Ordnance  Bureau  . 

On  leave  of  absence 

On  duty  In  the  office  ot  the  Cliief  of  Ord- 
nance. 
7.  S.  E.  Blunt On  duty  at  National  Armory   and  member 

and  recorder  of  the  Board    on  Magazine 

Arms. 
Commanding    the    Sandv     Hook    Proving 

Ground  and  member  of  Board  for  Testing- 

Kified  CauQon,  etc. 


4.  C.Shaler... 

5.  H.  Metcalfe 

6.  C.S. Smith. 


8.  F.  Heath 


Washington,  D.  C. 


Springfield,  Mass. 

Governor's  island.  New 
York  City,  P.  O.  box 
1449. 


West  Troy,  N.  T. 
Governor's  Island,  New 

York  City,  P.  O.  box 

1449. 
Benicia,  Cal. 
Watertown,  Mass. 


Columbia,  Tenn. 
Indianapolis,  Ind. 


Fort  Monroe,  Va. 
Philadelphia,  Pa. 


Pittsburgh,  Pa. 
Dover,  N.  J. 

Jefferson  Barracks,  Mow 
San  Antonio,  Tex. 


Augusta,  Ga. 
Augusta,  Me. 


Watertown ,  Mass. 
20  Market  Square, Provi- 
dence, B.  I. 
Cold  Spring,  N.  Y. 

Washington,  D.C. 

Do. 

Springfield,  Mass. 


(loveruor's  Island,  New 
York  City,  P.  0.  box 
1449. 


92 


REPORT   OF.  TIIK    CHIEF    OF    ORDNANCE. 


93 


SHOWING  STATIONS  AND  DUTIES  OF  THE  OFFICERS  OF  THE  ORDNANCE 

DEPARTMENT  ON  OCTOBER  1,  1891— Contiimcd. 


Kaok  and  name. 


CAPTAINS— continued. 


9.  D.M.Taylor 


10.  D.A.Lyle. 


11.  jr.  RockweU Jr 

12.  J. C. Ayera-... 


13.  M. W.Lyon.-. 
W.  C.  W.Whipple 


16.  A.H.BnsBell 
16.  S.Biniie 


17.  I.MacNntt  ... 

1 8.  C.  C.  Morrison . 

19.  r.  Baiter 

20.  O.B.Mitcham. 


21.  H.D.Bor«p 

22.  L.L.  Bruflf. 

23.  C.H.aarlc. 


24.  Wm.  Crozior . 

25.  W.B.  Gordon 


FQtST  UBUTENANTS. 


1.  F.E-Hobbs 


2.  D. A.Howard 
8.  S.E.Stuarir-. 


4.  J.W.Ben6t.., 

5.  W.W.Gibeon. 


6.  £.B. Babbitt. 

7.  O.  M.  LiHiiak 


8.  B.W.Dnnn  .... 

9.  J.  T.  ThompRon 
10.  C.B. Wheeler.. 


U.  F.P.Peck 

OSONANCB  8TOBBKEBPEBS. 

Captains. 


A.  S.  M.  Morgan 
W.  H.  Kexford . . 


M.J.Grealish 
V.McNally... 


Duty. 


On  special  duty  in  the  office  of  the  A^jatant- 
General,  recorder  of  Board  of  Ordnance 
and  Fortification  and  member  of  the  Board 
for  Testing  Kanse  and  Position  Finders. 

On  in>'pection  dnty  at  the  Midvale  St<'el 
Works,  Nicotown,  Philadelphia,  Pa.,  and 
menilier  of  Board  on  Life-Sjiviiig  Appara- 
tus, etc.,  under  the  Secretxiry  of  the  Ireas- 

ury- 

On  dut3'  at  Benicia  Arsenal 

Commanding  the  Omaha  Ordnance   Depot 

and  chiet  onlnance  officer  Department  of 

the  Platte. 

On  duty  at  Bock  Island  Arsenal 

In     oharj^e   of  ordnance  exhibit,    World's 

Columbian  Kxpositiou,  Chicago.  111. 
On  inspection  duty  at  the  South  Boston  Iron 

On  dnty  in  the  office  of  the  Chief  of  Ord- 
nance. 

On  dnty  at  Watervliet  Arsenal 

do 

On  duty  at  Frankford  Arsenal 

On  inspection  duty  at  tlie  Midvale  Steel 
Works,  Xicetown,  Philadelphia,  Pa. 

Military  attach^  United  States  Legation, 
Paris. 

Instructor  of  ordnance  and  gunnery,  United 
States  Military  Academy. 

Commanding  the  Vancouver  Barracks  Onl- 
nance Depot  and  chief  ordnance  officer 
Department  of  the  Columbia. 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 

On  duty  at  Watervliet  Arsenal 


On  inspection  duty  at  the  Bethlohem  Iron 

Works.  South  Bethlehem,  Pa. 

On  duty  at  Watervliet  Arsenal 

On  inspection  duty  at  the  Bethlehem  Iron 

Works,  South  Bethlehem,  Pa. 

On  dnty  at  Frankford  Arsenal 

On  duty  at  Sandy  Hook  Proving  Ground 

and  member  of  'Board  for  Testing  Bided 

Cannon,  etc. 
Assistant  instructor  of  ordnance  and  gun- 
nery, United  States  Militaiy  Academy. 
On  duty  at  Sandy  Hook  Proving  Ground 

and  member  of  Board  for  Tciitmg  Bided 

Cannon,  etc. 

On  duty  at  Watertown  Arsenal , 

On  duty  at  Kock  Island  Arsenal 

On  duty  at  Sandy  Hook  Proving  Ground 


Address. 


On  duty  at  National  Armory. 


On  dnty  at  Allegheny  Arsenal 

On  duty  at  National  Armory,  with  rank  of 
migor. 

On  duty  at  Bock  Inland  Arsenal 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 


Washington,  D.  C. 


P.O. box  1606,  Philadel- 
phia, Pa. 


Benicia,  Cal. 
Omaha,  Nebr. 


Bock  Island,  III. 
Washington,  D.  C. 

Sonth  Boston,  Mass. 

Washington,  D.  C. 

West  Troy,  N.  Y. 

Do. 
Phikdelphia,  Pa. 
P.  0.  box  1606,  Philadel- 
phia, Pa. 
Paris,  France. 

West  Point,  N.Y. 

Vancouver  Barracks, 
Wash. 

Washington,  D.  C. 

West  Troy,  N.Y. 


Sonth  Bethlehem,  Pa. 

West  Troy,  N.  Y. 
South  Betnlehem,  Pa. 

Philadelphia,  Pa, 
Governor's  Island,  New 

York  City,  P.  O.  box 

1449. 
West  Point,  N.  Y. 

Governor's  Island.  New 

York  City,  P.  O.  box 

1449. 
Watertown,  Maaa. 
Bock  Island,  111. 
Governor's  Island,  New 

York  City,  P.  O.  box 

1449. 
Springdold,  Mass. 


Pittsburgh,  Pa. 
Springfield,  Mass. 

Bock  Island,  HL 
Washington,  D.  C. 


Appendix  9. 


EBiPORT  OF  THE  PURCHASTITG  OFFICERS  OF  THE  ORDNANCE  DEPART- 
MENT, SHOWING  THAT  SMALL  PURCHASES  CAN  NOT  BE  MADE  AS 
ADVANTAGEOUSLY  BY  ADVERTISING  AS  IF  PERMITTED  TO  BE  MADE 
IN  OPEN  MARKET,  IN  THE  MANNER  COMMON  AMONG  BUSINESS 
MEN. 

Ordnance  Office,  War  Department, 

Washington,  J).  0.,  October  12,  1888. 

Sir:  The  Chief  of  Ordnance  has  recommended  that  section  3709  of 
the  Eevised  Statutes  nh'M  not  apply  to  purchases  of  supplies  of  less 
value  than  $200.  and  he  requests  that  you  will  make  report  based  on 
your  experience  in  making  bmall  purchases  by  the  present  method  of 
advertising  for  proposals. 

It  has  been  stated  that  these  small  purchases  can  not  be  made  as  eco- 
nomically by  the  present  method  as  by  resort  to  open  market  purchase, 
and  moreover  that  the  responsible  business  houses  which  furnish 
acceptable  materials  in  many  cases  refuse  to  make  bids  under  adver- 
tisements for  small  orders,  being  unwilling  to  incur  the  trouble  and  the 
formality  the  present  system  requires,  and  that  when  induced  by  per- 
sonal requests  to  send  in  ]>roposaIs  they  are  generally  above  the  prices 
at  which  ttiey  offer  to  sell  like  supplies  over  their  counters  for  cash. 

He  requests  that  you  will  give  your  experience  in  the  matter  and 
generally  submit  any  evidence  you  possess  or  arguments  you  may  have 
to  offer  as  to  why  the  open  market  purchase  of  small  quantities  of  sup- 
plies would  be  more  advantageous  to  the  Uuited  States  than  by  pur- 
chasing them  under  advertisement  as  now  practiced. 

Where  it  is  practicable  to  give  facts  and  figures,  please  do  so. 

He  requests  that  you  will  please  forward  your  reports  on  this  subject 
with  the  least  practicable  delay. 

It  is  proposed  to  submit  these  reports  to  Congress  in  asking  the  ex- 
emption of  small  purchases  from  the  operation  of  existing  laws. 
Respectfully,  your  obedient  servant, 

William  Crozier, 
LieuUy  Ord.  Dept,  U.  S,  Army. 

The  Commanding  Officer. 


Report  on  present  methods  of  procuring  supplies  for  the  Ordnance  Depart- 
ment {m  reply  to  circular  of  Chief  of  Ordnance,  dated  October  12, 
1888).  ' 

Frankford  Arsenal, 
Philadelphia,  Pa.,  l^ovember  5,  1888. 
Under  existing  regulations  supplies  and  materials  for  the  Ordnance 
Department  are  purchased'by  two  methods. 
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First  Upon  formal  written  contracts  made  upon  proposals  received 
in  reply  to  newspaper  advertisement  of  thirty  days.  Tiiese  contracts 
cover  a  fiscal  year,  or  the  unexpired  portion  of  the  same  remaining  at 
the  time  the  appropriation  acts  are  passed.  These  contracts  are  made 
to  cover  all  the  articles  required  for  specific  known  work,  and  all  arti- 
cles that  experience  suggests  may  possibly  be  required  for  emergencies 
and  possible  work,  and  are  for  such  quantities  ot'  each  article  as  the 
Government  may  require,  more  or  less,  to  be  delivered  at  such  time  as 
they  may  be  required  during  the  year. 

Second.  By  informal  special  contracts,  under  proposals  invited  by  cir- 
cular-letter advertisement  of  from  ten  to  thirty  days,  for  immediate  de- 
livery of  articleis  the  necessity  for  which  was  not  foreseen  when  the  an- 
nual contracts  at  the  beginning  of  the  year  were  made;  usually  lor 
emergencies  and  unexpected  work. 

Note. — A  third  method  called  emergency  purchases  in  open  market 
is  contemplated  but  not  practiced.  The  objections  to  this  method  made 
by  accounting  officers  in  Washington,  the  difficulties  thrown  around  it, 
and  the  delay  of  writing  to  the  Chief  of  Ordnance  to  obtf^in  permission, 
and  then  of  issuing  circular  advertisements  for  proposals,  are  such  that 
the  second  method  is  rarely  less  objectionable,  no  matter  what  the 
emergency. 

First  method. — Much  has  been  accomplished  in  the  way  of  simplifying 
and  reducing  the  labor,  difficulties,  and  evils  of  carrying  out  this  method 
by  receiving  the  bids  on  uniform,  carefully  prepared  printed  catalogues, 
containing  instructions  and  explanations  to  bidders.  Notwithstandiug 
this,  the  labor  involved  in  the  method  is  still  enormous.  The  variety 
of  articles  required  in  connection  with  manufactures,  tools,  machinery, 
building  work,  and  repairs  is  great.  There  were  2,582  separate  items 
on  the  catalogue  at  this  arsenal  this  year;  96  proposals  were  received, 
and  75  contracts  made  (5  copies  of  each).  Placing  the  average  number 
of  bids  on  each  item  at  six  (estimated),  it  made  16,492  bids  to  be  con- 
sidered. 

The  labor  connected  with  this  work,  up  to  the  completion  of  the  con- 
tracts, required  the  services  of,  say,  six  clerks  and  foreman  nearly  three 
months. 

EVILS  OP  THE  FIRST  METHOD. 

(1)  Specifications  for  quality  and  other  matters  must  be  determined 
a  long  time  before  the  articles  are  wanted.  The  work  is  great  and  must 
be  deputed  to  subordinates.  It  can  not  receive  the  close  scrutiny  of  an 
officer  that  is  desirable.  It  is  not  like  waiting  till  an  article  is  required ; 
having  an  officer  see  the  necessity  for  it,  see  exactly  what  is  wanted, 
and  purchase  accordingly.  The  specifications  must  be  exact,  uniform, 
and  bidders  must  conform  thereto  exactly  in  order  that  bids  may  be 
even  for  comparison.  The  result  is  that  articles  not  suitable  are  pur- 
chased and  loss  results.  The  magnitude  of  this  evil  can  not  be  fully 
described,  except  at  great  length,  but  will  be  appreciated  by  business 
men  without  explanation.  (This  evil  does  not  apply  to  the  regular  sup- 
plies for  known  work.  It  does  apply  to  most  of  the  miscellaueous 
articles  for  possible  or  probable  work,  and  it  covers  probably  80  per 
cent,  of  the  articles  ou  the  catalogue.) 

(2)  The  papers,  busiaess,  and  clerical  labor  in  connection  with  the 
system  are  so  great,  and  so  crowded  ioto  one  period  of  the  year,  so  as 
to  be  beyond  the  grasp  and  comprehension  of  the  officer.  It  must  be  run 
by  subordinates,  on  a  system,  and  can  not  receive  the  scrutiny  desirable. 
The  result  is  a  tendency  to  get  the  papers  in  such  form  that  they  will 
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pass  the  scrntiny  of  accoanting  officers,  and  to  lose  sight  of  parchasing 
to  the  advantage  of  the  Govetninent  and  the  work,  wJiicb  should  be  the 
prime  object.    This  evil  is  not  slight. 

(3)  This  system  is  practically  what  is  known  as  '^  gambling  in  fatures" 
on  many  articles.  The  market  prices  will  fluctuate  during  the  year. 
The  dealer  knows  this,  and  unless  he  is  so  venturesome  as  to  be  unsafe, 
in  order  to  insure  himself,  he  must  make  a  price  higher  than  the  prob- 
able average  price,  and  the  Government  loses.  If  the  price  goes  up  he 
sometimes  accepts  the  loss  quietly,  but  more  often  accepts  it  as  Qov- 
ernment  oppression.  Supplies  are  obtained  with  vexatious  delays  and, 
if  he  can  eliect  it,  below  standard  of  quality,  and  the  Government  reaps 
part  or  all  the  loss.  If  the  price  goes  down  the  dealer  reaps  all  the 
profit. 

(4)  Many  tools,  machines,  and  many  other  articles  are  patented,  or 
for  other  reasons  can  be  furnished  by  one  person  only.  This  is  known ; 
bids  are  useless,  and,  to  the  public,  foolishness.  This  brings  contempt 
on  the  method  and  on  the  officer  who  employs  it.  This  can  be  borne, 
but  its  tendency  is  to  deter  the  best  dealers  from  bidding,  and  to  lead 
others  to  feel  that  the  officer  is  not  a  shrewd  business  man,  and  to  try 
to  take  advantage  of  him  in  dealings. 

(5)  Notwithstanding  the  efforts  to  simplify  the  business  of  the  system 
to  bidders  through  the  catalogues  mentioned,  and  in  other  ways,  it  is 
still  complex.  The  coutr<acts  (5  copies)  and  their  forms,  bonds,  and 
requirements  are  formidable  to  them. 

Often  impo)  taut  firms  have  their  fixed  system  of  doing  business, 
which  can  not  be  made  to  conform.  The  amount  of  business  is  small 
and  the  formalities  great  These  objections,  but  especially  the  evils 
described  under  3,  and  some  of  those  under  1  and  4,  deter  the  best 
dealers  from  bidding,  and  deprive  the  Government  of  an  important  ad- 
vantage and  i>rivilege.  At  Kock  Island  I  felt  this,  and  could  cite  cases. 
Here  I  have  not  much  acquaintance,  except  with  those  who  do  bid  and 
enter  into  contract,  and  can  not  cite  cases,  but  know  the  objection  de- 
scribed exists.  It  not  only  causes  loss,  but  involves  a  worse  evil.  Its 
tendency  is  to  relegate  the  furnishing  of  Government  supplies  to 
"  dealers  in  Government  supplies.'^  Some  of  these  are  fair  dealers  and 
some  are  not.  It  is  not  too  harsh  to  say  that  some  of  them  constitute 
a  '*ring,''  and  speculate  on  these  supplies.  They  are  acquainted  with 
all  Government  methods,  give  low  bids,  and  make  it  unconifortable  for 
the  officer  if  he  rejects  them.  They  force  upon  him  as  poor  and  cheap 
an  article  as  possible,  know  his  necessities,  that  his  work  will  not  admit 
of  the  delay  of  rejection  and  going  into  open  market  to  purchase  (often 
to  have  articles  manufactured) ;  endeavor  to  come  in  contact  with  fore- 
men and  inspectors,  and  to  further  their  own  interests  at  the  expense 
of  the  Government. 

General  remark, — The  principal  evils  are  those  described,  or  resulting 
from  what  has  been  stated  under  1,  2,  4,  and  5.  These  would,  in  my 
judgment,  be  almost  entirely  removed  by  the  plan  proposed  by  the  Chief 
of  Ordnance  in  his  circular  letter  of  October  12 — that  of  permitting  the 
purchase  in  open  market  of  articles  costing  less  than  $200  when  the 
interests  of  the  Government  demanded  it. 

EVILS  OF  THE  SECOND  METHOD. 

(6)  Under  the  second  method  some  of  the  above  difficulties  are  re- 
moved, and  others  come  in.  Generally  the  article  is  required  imme- 
diately.   Under  the  system  it  requiies  from  filteeu  to  forty  days  to  go 
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throngb  all  tbe  required  forms  and  procure  it    In  the  meantime  work 
is  delayed  and  loss  incurred. 

(7)  This  method  is  often  an  expensive  one.  I  append  hereto  a  sample 
lot  of  papers  required  for  such  a  purchase.  The  estimated  cost  of  sta- 
tionery, postage,  and  clerical  labor,  and  other  expenses  for  getting  ready 
to  make  such  a  purchase  is  as  follows : 

For  issuing  circular  adyertisemcnt  to  ten  bidders: 

ClerioAl  labor t3.25 

Snpcrintendent 50 

Stationery — 25  circalars,  25  eovelopes  (large),  2  abstracts,  4  letters 25 

Postage 60 

Total 4.60 

The  total  money  amount  of  the  last  forty-one  purchases  made  under 
this  system  was  $1,478,  making  the  expense  of  carrying  out  the  system, 
say,  13  per  cent,  of  the  cost  of  the  articles  purchased.  In  more  than 
half  the  cas^s  the  cost  of  the  article  was  less  than  the  cost  of  preparing 
these  papers,  and  in  many  cases  less  than  one-fourth  the  cost  of  pre- 
paring the  papers. 

(8)  When  circulars  are  issued,  specifications  as  to  quality,  quantity, 
weight,  dimensions,  etc.«  are  fixed  by  the  knowledge  at  hand,  and  they 
must  be  fixed  that  bids  may  be  comparable.  The  bids  when  received 
are  often  fruitful  sources  of  better  knowledge.-  They  show  that  some 
other  unknown,  perhaps  new  and  cheaper,  article  wonld  be  better;  that 
a  slight  departure  from  specifications  would  give  a  better  article,  would 
admit  many  desirable  bidders  that  are  excluded,  etc.  But  the  regula- 
tions will  not  permit  this  without  the  delay  of  getting  new  authority  to 
issue  new  bids,  and  the  work  can  not  wait. 

I  think  of  two  cases  which  illustrate  the  principle  of  this  last  evil, 
though  not  its  magnitude.  I  had  lately  to  purchase  a  small  lot  of 
asbestus  for  covering  pipes.  The  '^Chalmers  Spence"  was  the  best 
known  variety,  and  was  specified.  A  bidder  brought  a  new  article, 
which  for  the  peculiar  special  case  would  have  been  quite  as  good,  at 
one-fourth  the  cost.  It  could  not  be  accepted.  I  have  at  llock  Island 
called  for  bids  for  first  clear  pioe  for  iuterior  finishing,  wliich  is  the 
proper  and  usually  the  cheapest  lumber  for  such  work.  The  bids  de- 
veloped the  fact  that  the  lumber  was  not  in  market  and  could  be  ob- 
tained only  by  transporting  it  from  Chicago,  and  the  bids  were  at  high 
prices  accordingly.  At  these  high  prices  it  wonld  have  been  much  bet- 
ter to  purchase  second  clear  and  incur  the  labor  and  waste  of  cutting 
out  bad  parts ;  but  the  work  could  not  wait  another  thirty  days. 

As  stated,  these  cases  illustrate  the  principle  of  the  evil  only. 

OENBBAI.  BEMAJ&KS  ON  BOTH  METHODS  OF  MAKlNa  PUBOHASBS. 

However  great  the  care  exercised  in  preparing  the  catalogue  and 
specifications  for  bidders,  numerous  cases  arise  where  important  articles 
required  during  the  year  are  not  on  the  contracts.  It  is  important  for 
economy  and  success  that  they  be  purchased.  The  difficulties,  and 
especially  the  delays,  incident  to  a  purchase  by  the  second  method  are 
such  that  it  must  be  avoided  if  possible.  Shift  is  then  made  to  grt 
along  by  one  of  the  following  methods: 

(a)  To  use  in  lieu  of  the  proper  article  something  that  is  on  the  con- 
tracts, often  a  more  costly  article  than  the  one  desired,  and  not  suitable. 

(6)  To  improvise  or  manufacture  expensively  something  that  can  b^ 
made  to  answer. 

>vAH  9i—yoh  in 7 
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(c)  To  get  along  witbont  any  article  at  all. 

All  these  methods  involve  loss,  and  sometimes  serious  loss. 

Under  No.  4,  above,  the  difficulties  or  objections  to  the  purchase  by 
advertisement  of  patented  articles,  or  articles  on  which  there  can  be  no 
competition^  was  alluded  to  briefly.  In  addition  to  these  there  are  a 
large  class  of  other  articles  which  can  not  be  purchased  reasonably  or 
sensibly,  under  the  competition  of  bids.  Among  them  are  such  articles 
as  gas  fixtures,  mantels,  grates,  some  articles  of  house  hardware,  many 
tools,  shop  fixtures,  some  machines,  many  chemicals,  furniture,  etc. 
The  only  practicable  method  is  to  go  into  market  as  any  other  buyer 
would,  select  what  is  cheapest  and  best  for  the  purpose,  get  the  lowest 
prices  possible,  and  then,  for  a  compliance  with  regulations,  call  for 
formal  written  bids  on  the  one  article  select  3d,  with  the  certain  knowl- 
edge that  no  bid  can  fill  requirements  and  be  accepted  except  the  one 
from  the  dealer  who  has  the  selected  article.  This  is  certainly  irregular 
and  highly  unsatisfactory,  but  it  is  the  only  practicable  method.  It  is 
unfair  to  dealers.  ' 

During  the  year  improvements  and  new  articles  come  into  use,  and 
especially  come  to  the  knowledge  of  the  officer,  that  were  not  known 
when  the  annual  bids  were  prepared.  They  are  cheaper  and  better 
than  those  on  the  contracts.  Tbe  officer  can  not  avail  himself  of  them, 
to  save  cost  and  give  better  work,  because  of  the  delays  and  difficulties 
of  purchasing  under  the  second  method,  and  because  the  Qontractor 
claims  the  right  to  furnish  his  contracted  article.  This  tends  to  caat 
odium  on  Oovernment  work,  and  on  the  officer  in  charge  of  it.  They 
both  receive  the  epithet  of  "old  fogy.'' 

Among  necessary  aitides  which  can  not  be  purchased  at  all  under 
the  present  system  I  will  specify  one,  which  I  wish  to  purchase  at  the 
present  time.  I  am  satisfied  from  experience  that  several  of  the  for- 
eign steels  now  used  in  expensive  machine  tools  at  this  arsenal  and  in 
reloading  tools  issued  to  the  Army  do  not  give  as  good  results  as  might, 
be  obtained  from  some  cheaper  American  steels.  Some  small  experi- 
ments have  proved  that  this  is  true.  Before  introducing  this  steel  it 
is  necessary  first  to  obtain  samples  and  make  experiments;  conference 
with  the  manufacturer  is  necessary.  He  must  be  shown  the  tool  and 
the  work  it  is  to  perform.  He  then  furnishes  a  steel  he  deems  best 
adapted  to  that  one  purpose.  It  is  tried,  results  reported,  and  new 
trials  made  on  another  quality,  and  so  on  until  a  steel  exactly  adapted 
to  the  work  is  obtained.  This  must  be  done  for  many  varieties  of  tools. 
All  tool-steel  users  are  familiar  with  this.  It  is  of  the  highest  impor- 
tance for  economical  and  successful  work.  To  carry  it  out  numerous 
samples  must  be  purchased;  they  can  not  be  purchased  under  bids  and 
contracts.  The  method  employed  then  is  to  explain  the  matter  to  the 
steel  manufacturer,  induce  him  to  furnish  the  samples  with  the  under- 
standing that  if  the  steel  succeeds  a  contract  will  be  made  with  him 
next  year,  and  he  can  then  be  paid  for  the  samples.  This  is  irregular 
and  unsatisfactory.  If  it  fails,  I  am  personally  responsible  for  the  steel, 
must  pay  for  it  out  of  my  own  pocket,  and  then  try  another  manu&c- 
turer.  After  the  best  steel  for  a  particular  work  is  found,  grades  estab- 
lished, and  workmen  have  learned  how  to  treat  it,  competitive  bids  are 
foolishness.  Only  that  one  steel  can  be  used  until  another  series  of  ex* 
periments  have  established  a  better. 

Another  case  in  point  at  the  present  time  is  the  purchase  of  horses. 
I  am  compelled  to  purchase  a  draught  horse.  Bids  for  the  same  were 
asked  for,  and  the  qualities  of  the  horse  were  specified  with  great  care. 
Two  bids  were  received|  one  at  $300,  one  at  $249.50,  and  th^  latt^ir  M- 
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cepted  and  a  contract  made.  The  contract  simply  destroyed  all  compe- 
tition, and  that  was  its  only  effect.  The  object  sought  now  is  to  get  as 
good  a  horse  from  one  dealer — the  contractor — as  I  can  for  the  money. 
The  only  hold  I  have  on  him  is  that  if  he  will  not  farnish  a  satisfactory 
horse  I  wiH  buy  none  at  all,  and  he  loses  the  profit  on  a  valuable  bar- 
gain. If  he  concluiies  I  must  have  the  horse,  this  is  no  hold  at  all. 
With  the  contr.ict  I  have  no  competitiou;  without  it  I  would  have  tiie 
competition  of  all  dealers.  I  believe  I  could  go  am6ng  farmers  and 
bay  a  better  horse  for  $200  than  I  can  get  from  the  speculator  for 
$249.50. 

In  answer  to  the  specific  question  asked  in  the  circular  letter  of  the 
Chief  of  Ordnance,  as  the  result  of  a  long  and  tedious  investigation,  I 
have  to  state  as  follows : 

First,  Do  dealers  decline  to  bid  because  of  the  difficulties  and  formali- 
ties attending  such  bids  and  furnishing  such  supplies f — Answer.  Yes. 
In  consequence  of  these  difficulties  under  both  methods  of  purchase, 
bat  especially  under  the  second  method,  and  also  in  consequence  of  the 
other  objectionable  features  of  the  methods  which  I  have  describiM]  in 
this  report,  many  of  the  best  dealers,  from  whom  it  would  be  desirable* 
to  make  small  purcl&ses,  do  not  respond  when  called  upon  to  make 
bids,  and  the  Department  can  not,  therefore,  under  the  system  now 
employed,  make  purchases  from  them.  Out  of  2,239  circular  bids  sent 
ont  requesting  dealers  to  enter  prices  thereon  and  return  them,  only 
373  were  returned.  (This  takes  into  account  items  when  there  were 
several  items  in  one  bid.) 

Second,  Do  the  difficulties  described  cause  dealers  to  enter  higher 
prices  on  circular  bids  than  they  would  charge  for  cash  sales,  and  thus 
enhance  prices  of  Government  purchases! — Answer.  No;  they  do  not, 
except  in  rare  cases.  A  full  investigation  shows  as  follows:  A  major- 
ity of  dealers  on  receiving  the  circulars  do  not  care — for  reasons  stated — 
to  answer.  If  they  do  answer  they  enter  their  regular  prices,  not 
much  expecting  their  acceptance,  and  are  indifi'erent.  Ln  an  open  mar- 
ket purchase  their  desire  to  obtain  and  retain  Goverumeut  business 
would  have  caused  them  in  many  cases  to  discount  these  prices.  On 
going  into  market  and  investigating  I  have  found  only  about  four  arti- 
dies  in  one  hundred  that  I  think  would  have  been  bought  at  lower 
prices  in  open  market  than  the  prices  paid. 

The  business  then  falls  into  the  hands  of  the  few  and  they  struggle 
to  retain  it;  they,  knowing  or  supposing  they  are  in  competition  with 
those  who  will  bid  low  on  very  poor  articles,  enter  the  lowest  prices 
they  can  afford,  and  when  all  competition  is  ended  by  the  accept- 
ance of  their  bid  and  a  contract  they  furnish  as  poor  an  article  as 
they  can  get  accepted,  as  explained  under  5  in  a  previous  part  of  this 
report  The  effect  of  the  system  is  rarely  to  enhance  prices,  but  gener- 
ally to  reduce  them  and  obtain  articles  of  inferior  quality,  very  expen- 
sive in  the  end.  This  answer  applies  mainly  to  the  numerous  small 
articles  for  possible  or  probable  work  on  the  annual  contracts,  and  to 
purchases  by  the  second  method.  It  has  only  slight  application  to  the 
larger  parchases  on  the  annual  contracts. 

In  regard  to  the  method  proposed  in  your  letter  of  purchasing  in 
open  market  articles  that  cost  less  than  $200, 1  have  to  state,  after 
careful  investigation,  that  in  my  judgment  it  would  overcome  and  re- 
move fully  80  per  cent,  of  the  evils  of  the  present  system  described  in 
this  report.  It  would  remove  from  the  annual  catalogue  bids  all  the 
miscellaneous  small  articles  for  "possible"  but  "improbable"  work, 
and  redace  the  catalogue  to  such  size  that  the  business  could  be  man- 
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aged  intelligently  and  thorongbly.  It  would  nearly  remove  all  evils  of 
the  present  system  described  under  1,  2,  5,  6,  7,  and  8  in  this  report, 
and  lessen  those  under  4. 

Even  if  the  privilege  proposed  is  granted  I  know  that  small  articles 
could  often  be  purchased  most  economically  by  issuing  circulars  ask- 
ing for  prices*  and  when  this  is  the  case  it  should  be  done,  and  I  be- 
lieve it  woula  be.  I  would  state  that  before  this  system  was  adopted, 
whenever  important  purchases  made  by  me  could  be  made  as  advan- 
tageously thrqugh  newspaper  advertisement  and  formal  contract  as 
without,  it  was  always  done.  Of  other  purchases  I  think  quite  95  per 
cent,  (money  cost)  were  made  by  issuing  circulars  asking  for  prices. 
The  advantage  of  that  system  was  that  my  hands  were  not  tied.  I 
could  watch  markets  and  purchase  at  favorable  opportunities,  accept 
valuable  offers  of  lots,  go  into  market  and  ascertain  exactly  what  was 
best  suited  for  the  work,  get  verbal  offers,  get  prices  by  telegraph  and 
circular  letters,  and  in  all  cases  do  all  that  could  be  done  in  the  inter- 
est of  economy  for  the  Government.  The  proposed  change  would  again 
permit  this  to  a  less  extent.  Whenever  the  use  of  circular  advertise- 
ments could  be  used  to  advantage  they  ^would  be  employed,  whether 
required  or  not. 


UespectfuUy  submitted. 


D.  W.  Flagler, 
Lieut.  CoL,  Ord.  Dept^  Commanding, 


Book  Island  Arsenal, 
Rock  Island^  iW.,  October  26, 1888. 

Sir  :  In  reply  to  your  circular  letter  of  October  12, 1888,  in  reference 
to  the  present  system  of  making  small  purchases  by  advertising  for 
proposals,  I  have  the  honor  to  report  that  it  has  frequently  occurred 
here,  in  sending  out  proposals  for  small  quantities  of  supplies  involving 
small  sums,  that  very  few  persons  to  whom  the  proposals  were  sent 
would  respond  at  all.  The  reasons  for  this  action  on  the  part  of  deal- 
ers are  set  forth  in  the  accompanying  letters  from  Messrs.  SickeLs, 
Preston  &  Co.,  and  Messrs.  Keyuokls  &  Gifford.  The  same  reasons 
doubtless  actuated  other  parties  in  declining  to  answer  proposals  sent 
to  them  from  time  to  time,  and  at  times  when  bids  were  received  I  have 
had  to  reject  them  all,  when  I  know  them  to  be  above  the  market  price, 
and  advertise  again,  thus  involving  considerable  delay  in  procuring 
supplies. 

Very  respectfully,  your  obedient  servant, 

T.  G.  Baylor, 
Coh,  Ord,  Dept,  Commanding, 
The  Chief  of  Ordnance,  U.  S.  A., 

Washingtony  D.  0. 


Davenport,  Iowa,  October  24, 1888. 

Dear  Sir  :  In  answer  to  your  letter  of  the  20th  instant,  will  say  that 
you  state  our  reasons  for  refusing  bids  for  small  orders,  namely,  we 
are  unwilling  to  incur  the  trouble  and  formality  the  system  requires. 
Yours,  respectfully, 

Reynolds  &  Giffqrp, 
Col.  T.  G.  Baylor, 

Commanding  Rook  Island  Arsenal^  Rock  Island^  III^ 
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Davenport,  Iowa,  October  23, 1888. 

Dear  Sir:  In  reply  to  your  valued  favor  of  the  20th  instant,  it  is 
true  that  we  have  declined  to  quote  prices  on  your  advertisements  by 
circular  for  small  purchases  of  hardware,  as  we  can  not  afford  to  ex- 
pose our  prices,  go  through  so  much  form  and  trouble,  for  so  small 
amounts.  If  there  is  anything  that  yon  want  for  the  Ooverumeut  we 
will  name  3^ou  our  regular  prices  on  same,  which  would  of  necessity  be 
very  much  lower  than  the  prices  we  would  think  of  making  that  were 
to  be  advertised  by  open  bids  to  all  of  our  local  competitors.  The  sys- 
tem adoptedby  the  Government  for  the  purchase  of  goods,  in  ouropinion, 
is  thoroughly  wrong,  expensive,  and  must  of  necessity  cost  the  Gov- 
ernment a  great  deal  more  for  their  supplies  than  it  would  if  they 
would  conform  to  the  prescribed  customs  of  commerce  in  their  pur- 
chases. 

Tours,  respectfully, 

Siokels,  Preston  &  Co. 

Ool.  T.  G.  Baylor, 

Boch  Island  Arsenal^  Book  Islcmdj  III. 


Kew  York  Arsenal, 
Governor's  Island,  New  York  Harbor, 

New  York  City,  October  19,  1888. 

Sir:  In  reply  to  your  letter  of  the  12th  instant,  in  reference  to  the 
disadvantages  attending  the  present  method  of  making  small  purchases 
by  advertising  for  proposals,  I  have  the  honor  to  submit  the  following 
remarks : 

The  objections  to  this  system  arise  from  the  amount  of  clerical  work 
necessary  and  the  aversion  shown  by  business  men  to  dealing  with  any 
one  using  such  methods  as  the  Government  requires.  At  an  ordnance 
establishment  where  many  purchases  are  made  there  is  needed  an  ad- 
ditional clerk  over  and  above  the  force  necessary  if  the  present  system 
were  not  in  use ;  so  in  the  beginning  the  cost  of  purchases  is  increased. 

The  reluctance  felt  by  business  men  causes,  in  many  cases,  those  with 
whom  the  Government  might  deal  to  advantage  to  refuse  utterly  to 
submit  prices ;  they  are  unwilling  to  be  '^annoyed,"  as  they  term  it, 
with  such  peculiar  methods,  and  as  a  result  middle  parties — '^  agents," 
or  those  not  regular  dealers — are  the  only  ones  from  whom  bids  for 
some  articles  can  be  obtained.  From  this  results  an  increase  in  the 
price  of  the  wares  above  that  at  which  they  can  be  obtained  from  man- 
afactorers,  or  from  wholesale  and  regular  dealers.  Within  the  past 
month  three  firms  have  positively  refused  to  be  so  '^  bothered  "  and  sub- 
mit proposals  for  furnishing  their  goo<ls ;  thus  three  stoves  required  at 
this  arsenal,  though  twice  advertised  for,  have  not  been  procured,  be- 
cause no  bids  for  them^could  be  obtained. 

The  following  are  the  lowest  bids  once  received  for  certain  articles 
and  their  <<  open  market "  value,  viz : 


Aitioloa. 


niArket. 


Battrry  fliiM 

Cottou  wa8t4> 

BnuMwire 

Bmna,  aheet 

Iieadpipe 

Iron,  W 

In>ii,bw 

Irooi  oaOa „ 
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In  a  largfe  city  like  New  York  the  iDdependeiice  of  the  manafactnrera 
and  large  dealers  is  more  marked  than  in  smaller  places,  and  the  bid- 
ders for  supplies  are  to  a  great  extent  a  class  of  men  who  style  them- 
selves *'ftirnisher8  of  Government  supplies."  They  keep  nothing  in 
in  stocky  but  buy  wherever  they  can  obtain  the  best  "discount,'^  and 
ftimish  articles  of  which  they  really  know  nothing,  and  which  they 
have  never  seen. 

In  my  judgment  it  should  be  possible  for  the  Government  always  to 
obtain  its  supplies  from  the  largest  and  best  ^^businesss  houses,"  and 
now  this  class  of  men  in  many  cases  refuse  to  deal  with  the  Govern- 
ment. 

Very  respectfully,  your  obedient  servant, 

A.   MORDECAI, 

Ideut  CoLj  Ord.  Depty  U.  S.  Army^  Commanding. 

The  Chief  of  Ordnance,  U.  8.  A., 

Washingtanj  2).  0. 


National  Armory, 
Springfield^  Mdss.y  November  6, 1888. 

Sir  :  In  accordance  with  the  instructions  of  the  circular  letter  of 
October  12  ultimo,  relative  to  small  purchases  of  less  than  $20i»  by  the 
present  method  of  advertising  for  proposals,  I  have  the  honor  to  sub- 
mit the  following: 

(1)  In  the  matter  of  actual  price  paid  for  articles  so  purchased  there 
is  little  to  be  said.  To  buy  in  open  market  should  not  involve  increased 
price.  All  that  can  be  claimed  for  the  present  system,  viz,  competition, 
can  be  equally  secured  in  open  market  purchases,  without  loss  of  time, 
etc.,  as  detailed  below,  and  the  purchase  of  the  right  material — material 
up  to  the  market  standard — very  much  facilitated.  Only  those  who 
make  and  have  such  for  sale  need  then  be  asked  to  quote  prices  before 
purchase.  Advertisement  best  opens  a  way  for  proposals  from  irre- 
sponsible dealers  and  agents  whose  material  can  not  be  accepted.  The 
following  items  have  during  the  past  three  months  been  purchased 
under  the  present  system  of  advertising,  that  is,  purchased  under  ad- 
vertisement of  ten  days  for  a  single  and  immediate  delivery.  These 
few  will  serve  to  illustrate  this  part  of  the  subject,  prices  paid  and 
prices  at  which  they  could  have  been  bought  in  open  market  being 
stated  opposite  each : 


Name  of  bkldor  and  article. 


Kirkham  &  EstnhT-ook,  SpTinjrflold,  Mnns..  one  22-iuch  tin  folder 

C.  B.  Anino,  Sprm^floM,  Mi\s8..  lifty  ziucs  for  batteries 

J.  F.  CranstoD,  Sprisfrfield.  Mass.,  two  cool-oil  lanterns 

L.  H.  Mayott,  Sprinf[fleld,  Mass.,  one  paper-shell  crimper;  Ko.  12 

Homer  Foot  8l  Co.,  Springfield,  Mass : 

One  hundred  ponnds  hemp  rope,  |-inch 

One  wiring  macbiue 

Phillips  Mannfaotaring  Company,  Springfield,  Mass.,  one  No.  4  swing  stock, 

with  cotter,  dies,  etc 

George  A.  Graves  &  Sons,  Springfield,  Masa-i  forty  dosen  Grobet  files 


Cost 

accepted 

bid. 


$36.00 

3.60 

1.02 

.65 

12.50 
12.00 

21.00 
73.20 


Cost 
in  open 
market. 


$35.00 

8.50 

1.92 

.05 

12.50 
*12.60 

21.00 
74.70 


*ThiB  increase  the  dealers  explain  wonld  arise  if  they  knew  there  was  no  competition.    The  same 
would  obtain  with  any  apecial  artioles— Articles  not  nsnally  kept  in  stock  or  in  any  quantity. 
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(2)  Small  purchases — small  in  amount,  but  often  large  in  importance 
in  connection  with  the  public  interest — are  often  necessary  by  reason 
of  unexpected  orders.  These  no  amount  of  forethought  can  anticipate, 
and  to  make  them  under  the  law  ten  days  at  least  must  be  lost,  and  in 
the  majority  of  cases  more,  as  follows :  Twenty  days  are  allowed  in 
which  to  delivery  this  time  in  many  cases  is  not  sufficient,  and  contract 
must  be  entered  into — not  sufficient  for  various  reasons;  deliveries  are 
made,  which,  on  account  of  quality,  must  be  rejected,  consuming  time 
to  replace  them,  or  bids,  contrary  to  strict  injunctions,  are  made  for 
articles  not  in  possession,  which  must  be  procured  by  purchase  else 
where  or  by  manufacture,  and  thus  in  one  way  or  another  the  twenty 
days  are  consumed  and  still  more  time  when  contract  must  be  entered 
into. 

(3)  In  a^'dition  to  these  unexpected  orders  requiring  purchases, 
whether  from  indisposition  to  bid  or  failure  to  observe  the  call  for  pro- 
posals, there  are  always  a  number  of  items  of  small  amount  for  a  single 
and  immediate  delivery  in  the  yearly  catalogue  of  supplies  for  which  no 
bids  are  received,  and  which  must  be  procured  afterwards  by  circular 
advertisement  and  request  of  the  armory  to  dealers  to  bid,  increasing 
the  loss  of  time,  further  embarrassing  manufacture  or  issue,  and,  be- 
sides the  detriment  to  the  public  interests,  increasing  the  cost  by 
additional  clerical  labor.  One  case  occurring  this  year  will  serve  to 
illustrate  this.  The  yearly  catalogue  of  supplies,  bids  to  furnish  which 
were  called  for  by  advertisement  May  25,  in  prominent  papers  of 
Boston,  New  York,  Philadelphia,  and  Springfield,  contained  the  item 
of  40  gallons  of  neatsfoot  oil,  value  of  about  $24.  The  lowest  bidder 
for  this  item  was  a  firm  of  Cleveland,  Ohio,  through  an  agent  in  Wash- 
ington City. 

As  the  requirements  for  the  oil  were  fully  stated  in  the  catalogue, 
and  no  just  grounds  existing  for  rejecting  the  bid,  it  was  accepted,  it 
being  but  1  cent  less  than  the  bid  of  a  responsible  firm  that  It  was  known 
could  furnish  what  was  needed.  Delivery  wjis  made  September  1, 
freight  not  prepaid  as  required.  The  oil  being  inferior,  it  was  rejected 
and  the  firm  notified  September  3,  to  which  no  response  was  made.  Oc- 
tober 3  the  company  was  again  notified,  but  without  response  until  the 
10th,  through  a  watchman  of  the  armory,  whom  it  had  made  a  local 
agent.  It  has  taken  from  August  11,  when  the  order  was  given  for  the 
oil,  to  the  10th  of  October  to  procure,  under  an  advertisement  of  thirty 
days,  a  barrel  of  neatsfoot  oil  and  to  find  out  that  the  successful  bidder 
for  it  could  not  or  would  not  supply  it;  this  with  all  its  attendent  corre- 
spondence, etc.,  when  the  oil  needed  could  have  been  bought  in  a  few 
hours  in  Springfield,  Mass.,  for  a  trifie  more  a  gallon.  After  all  this 
loss  of  time  and  expen&e  the  armory  finds  its  need  still  unsupplied  and 
the  oil  must  be  readvertised  for  to  comply  with  the  existing  law. 

(4)  Articles  of  small  value  are  often  to  be  had  only  of  one  man  or 
firm  and  at  one  price,  and  for  which  there  can  be  no  competition.  The 
absurdity  is  therefore  presented  of  advertising  for  what  only  one  man 
or  firm  can  supply,  wasting  often  needful  time  and  putting  the  supplier 
to  the  inconvenience  and  annoyance  of  going  through  with,  in  such 
cases,  the  useless  formality  of  bidding;  this,  too,  often  for  small  amounts. 
For  example,  there  have  been  recently  made  by  circular  advertisement 
of  ten  days,  purchases  of  amounts  following  from — 

The  Colt's  Patent  Fire- Arms  MaDufaoturiog  Coinpauy $1.72 

Winchester  Repeating  Fire- Arms  Company 3.00 

(5)  As  above  stated,  no  increase  of  cost  need  attend  purchases  of 
lODall  amounts  if  dealers  be  invited  to  quote  prices  before  placing 
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orders.  Tbe  same  proposals  cau  be  obtained  as  now  ander  existing 
law  without  Ic^^s  of  time — at  least  of  the  ten  days  before  the  opening  of 
bids— and  with  much  less  clerical  labor. 

Respectfully,  your  obedient  servant, 

A.  R.   BUFFINGTON, 

Lieut  CoLj  Ord.  Dept^  Commanding. 

The  CniBP  OP  Ordnance,  U.  S.  a., 

Washington^  D.  0. 


Watertown  Arsenal, 

Watertown^  Mas8.^  OcMer  30,  1888. 

Sir:  In  answer  to  Ordnance  Office  letter  of  the  12th  instant,  I  have 
the  honor  to  submit  the  following  remarks  upon  the  effects  of  the  pres- 
ent method  of  advertising  for  proposals  when,  making  small  purchases 
at  this  arsenal : 

Section  3709  of  the  Revised  Statutes  directs  that  ^^All  purchases 
and  contracts  for  supplies  or  services  in  any  of  the  departments  of  the 
Government,  except  for  personal  services,  shall  be  made  by  advertis- 
ing a  sufficient  time  previously  for  proposals  respecting  the  same  when 
the  public  exigencies  do  not  require  the  immediate  delivery  of  the  arti- 
cles or  performance  of  the  service.  When  immediate  delivery  or  per- 
formance is  required  by  the  public  exigency  the  arcicles  or  service  re- 
quired may  be  procured  by  open-market  purchase  or  contract  at  the 
places  and  in  the  manner  in  which  such  articles  are  usually  bought 
and  sold  or  such  services  engaged  between  individuals." 

This  section  has  been  interpreted  to  apply  to  everything  that  is  pur- 
chased by  the  Ordnance  Department  except  personal  services. 

If  an  exception  could  be  made  to  the  provisions  of  this  general  law 
allowing  small  purchases  to  be  ma<le  without  advertising  for  proposals, 
in  cases  where  the  amount  of  the  purchase  does  not  exceed  $200,' it 
would  be  a'great  relief  at  this  arsenal,  and  it  would,  it  is  thought,  be 
an  economical  measure  to  the  Government.  The  principal  supplies 
needed  for  the  year  are  known  and  can  generally  be  provided  tor  by 
advertisement.  But  there  are  many  articles,  such  as  special  tools,  in- 
struments, fixtures,  small  amounts  of  material,  which  can  not  be  fore- 
seen as  needed,  but  which,  when  occasion  requires,  at  a  manufacturing 
and  supplying  establishment,  are  needed  without  delay  in  order  to  con- 
tinue w<trk  to  advantage,  to  which  this  method  of  advertising  for  the 
lowest  bid  is  particularly  inapplicable,  as  causing  vexations  delay  and 
extra  expense.  The  lime  required  under  the  present  system  in  such 
cases  to  procure  the  article  is  from  twelve  to  thirty-five  days.  It  would, 
then,  seem  wiser  to  extend  the  exceptions  to  include  such  cases  as  these 
and  allow  small  purchases  to  be  made  with  celerity-and  economy. 

As  regards  the  comparative  economy  of  the  two  methods,  the  pro- 
posed method  of  making  small  purchases  in  open  market  is  certainly  a 
saving  of  the  expense  of  clerks  in  making  out  advertisements,  blank 
proposals,  abstracts  of  bids,  the  printing,  and  all  the  formal  papers  in 
as  great  number  as  if  the  purchase  amounted  to  a  great  sum,  and  this 
expense  in  the  aggregate  amounts  to  no  inconsiderable  sum  in  the 
course  of  a  year.  If  the  purchase  by  advertisement  is  at  the  lowest 
market  rates,  it  is  evident  that  the  stores  have  still  cost  the  Govern- 
ment more  than  they  would  have  if  an  open-market  purchase  had  been 
made.    But  are  they  really  always  bought  at  the  lowest  market  rates  t 
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It  is  believed  that  they  are  not,  but  where  the  amounts  involved  are 
i)nite  small  the  better  class  of  dealers  do  not  care  to  go  through  the  for- 
mality of  bidding,  the  amount  of  profit  not  paying  them  for  the  time 
and  trouble  required.    The  following  is  one  instance: 

In  November,  1886, 1  advertised  tor  1,000  copper  strips  for  projective 
bands.  Only  one  bid  was  received  in  answer,  at  35  cents  per  pound, 
which  I  was  obliged  to  reject,  as  I  had  received  an  offer  from  the  Kevere 
Gopper  Company  to  sell  the  strips  in  open  market  for  20  cents  per 
pound.  December  17  I  advertised  again,  and  particularly  solicited  a 
bid  from  the  Kevere  Gopper  Gompany,  who  sent  in  one  at  30  cents — 50 
per  cent  higher  than  I  conld  buy  in  open  market  of  the  same  parties. 
This  bad  to  be  accepted  or  go  without.  The  amount  of  this  purchase 
was  only  $137.70.  In  this  case  the  successful  bidder  positively  refused 
for  a  long  time  to  have  anything  to  do  with  bidding,  but  finally,  when 
induced  to  bid,  they  made  the  Government  pay  well  for  the  inconven- 
ience occasioned  them. 

In  March,  1887,  a  small  quantity  of  steel  plate  for  the  fabrication  of 
a  5-inch  siege  carriage  was  required.  No  bid  received.  Advertised 
again  April  15  ^  only  one  bid  received  for  one  item.  May  3  advertised 
again,  and  upon  repeated  solicitations  one  firm  bid  to  help  us  out  of  our 
difficulty,  and  after  long  delay  we  were  enabled  to  go  on  with  the  work 
Of  constructing  the  carriage.  The  amount  of  this  purchase  slightly  ex- 
ceeded $200. 

In  1886  Messrs.  Austin  &  Fellows  refused  to  make  a  contract  for  one 
item,  which  alone  had  been  awarded  them  as  the  lowestbidder,  although 
they  would  have  been  glad  to  sell  over  their  counter  the  articles,  which 
amounted  to  less  than  $200. 

The  above  are  only  a  few  typical  cases  where  a  rigorous  application 
of  the  advertising  system  to  small  purchases  occasioned  delay,  embar- 
rassment, and  extra  cost. 

Of  the  298  items  advertised  for  at  this  arsenal  during  the  fiscal  year 
ending  June  30,  1888,  about  260  would  have  cost  less  than  $200. 

Of  the  282  items  for  the  year  ending  June  30, 1889,  about  250  will  be 
under  $200.  If  these  510  items  could  have  been  purchased  in  open 
market  there  is  no  doubt  that  money  would  have  been  saved  to  the 
Government. 

I  therefore  advise  and  recommend  that,  if  possible,  the  law  be  so 
changed  as  to  exempt  from  its  provisions  small  purchases  amounting  to 
$200  and  less,  permitting  them  to  be  made  in  open  market;  but  that  in 
all  cases  where  open-market  ])urchases  are  made  that  the  purchasing 
officer  be  required  to  certify  that  he  has  made  careful  inquiry  of  all 
dealers  in  the  vicinity,  and  that  the  purchase  is  made  at  the  lowest 
market  rate. 

Very  respectfully,  your  obedient  servant, 

F.  H.  Parker, 
/       Li&uU  CoL,  Ord.  Bept,  Z7.  8.  Army^  Commanding, 

The  Chief  of  Ordnaj^ge,  U.  S.  A., 

Washington^  B.  C. 


Allegheny  Arsenal, 

Pittsburgh,  Pa.,  October  26,  1888. 

Sir:  In  reply  to  your  circular  letter  of  the  12th  instant,  relative  to 
making  purchases  ot  less  value  than  $200  in  open  market  instead  of 
by  advertising  for  proposals,  as  is  now  done,  I  have  the  iionor  to  state 
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that  I  am  of  the  opinion  that  these  small  purchases  can  be  made  in 
open  market  with  a  much  greater  advantage  to  the  Government  than 
by  advertising  for  proposals  and  yearly  contracts. 

There  are  responsible  business  houses  in  this  city  who  Will  not  bid 
under  advertisements  for  small  orders,  claiming  that  they  do  not  wish 
to  incur  the  trouble  and  the  formality  of  the  present  system.  They  also 
sta-te  that  if  they  did  bid  that  their  prices  would  be  considerably  higher, 
on  acconnt  of  the  contracts  running  for  a  year,  than  they  would  be  if 
the  purchases  were  made  over  their  counter  for  cash.  There  is  one  tirm 
in  this  city  who  are  large  manufacturers  of  brass  cocks,  lead  pipe,  iron 
gas  pipe,  etc.,  who  will  not  bid  for  the  above  reasons,  and  from  whom 
we  could,  under  open-market  purchase,  obtain  supplies  at  a  reduction 
of  from  10  to  15  per  cent,  less  than  our  contract  prices  for  the  same 
articles,  and  this  firm  sells  to  plumbers  and  others  who  are  our  con- 
tractors at  the  same  prices  at  which  they  would  sell  to  us  under  open- 
market  purchase,  -and  the  Government  has  to  pay  the  increased  cost. 

Oats  are  selling  here  to-day  at  ^  cents  per  bushel;  we  pay  38  cents. 
Hay  is  selling  at  $10.50  to  $17  per  ton ;  we  pay  $20.  Corn,  shelled,  at 
62  cents  per  bushel ;  we  pay  60  cents.  Bran  is  $10  per  ton ;  we  pay 
$18.  Oat  straw  at  $8  pei;  ton;  we  pay  $12.  And  so  on  in  the  same 
ratio  through  the  whole  list  of  supplies  that  we  have  under  contract, 
and  I  have  no  doubt  that  under  open-market  purchase  the  cost  of  thd 
supplies  would  be  reduced  from  10  to  15  per  cent, 
liespectfully,  your  obedient  servant, 

Geo.  W.  MoKee, 
MajoTj  Ord.  Dept,  Commanding, 

The  Chief  op  Ordnance,  TJ.  S.  A., 

Washingtany  2).  O. 


Augusta  Arsenal, 
Augusta,  Qa.,  November  3,  1888. 

Sir:  Referring  to  the  proposition  to  amend  section  3709,  ^Revised 
Statutes,  so  as  to  permit  open-market  purchases  of  a  less  value  than 
$200, 1  have  the  honor  to  state  that  it  meets  my  heartiest  approval. 

We  attempt  to  make  prompt  provision  for  future  supplies  by  embrac- 
ing in  an  annual  catalogue  every  article  of  probable  use,  but  there  is 
such  an  infinitude  of  articles  falling  under  the  general  denomination  of 
^^  ordnance  and  ordnance  stores,"  as  well  as  of  articles  of  general  and 
occasional'use  in  the  shops  and  in  the  repair  of  machinery,  buildings, 
inclosnres,  etc  ,  that  it  is  an  absolute  iropoesibility  for  any  human  being 
to  foresee  and  provide  for  their  purchase  in  time  to  have  them  availa- 
ble when  needed.  Or,  in  case  a  catalogue  were  made  so  comprehensive 
as  to  embrace  every  item  of  probable  use,  and  these  articles  were  bid 
upon  and  contracted  for  in  good  faith  by  responsible  parties,  and  not 
onlered  during  the  year  because  not  needed,  the  contractors  assume 
that  the  offl.cers  of  the  Government  are  trifling  with  them  and  they 
will  not  bid  a  second  year.  Business  men  do  not  care  to  go  through 
the  formalities  required  for  nothing.  In  fact,  unless  personally  solic- 
ited, they  will  seldom  bid  on  any  item  or  items.  And  this  personal 
solicitation,  as  it  can  not  be  general,  is  directly  contrary  to  the  spirit 
of  the  law.  An  officer,  therefore,  must  either  break  the  law  in  attempt- 
ing Ui  enforce  it  or  he  tnay  be  charged  with  failure  to  provide  for  his 
post    He  is  impaled  either  way. 
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Again,  oor  annual  contracts  call  for  <^  greater  or  lesser"  qnau titles 
than  stipalated  for,  and  contractors  are  going  to  see  that  they  are  on 
the  safe  side.  They  must  provide  for  possible  rises  in  the  market  value 
of  stores  during  the  fiscal  year,  so  that  ordinarily  our  prevailing  rates 
are  much  above  the  current  market  rates. 

There  are  many  small  but  very  necessary  items,  which  are  only  dealt 
in  by  special  dealers,  upon  which  we  can  seldom  get  a  \^d;  as,  for  in- 
stance,  charcoal  for  use  in  the  shops.  Our  annual  consumption  of  this 
article  will  average  25  or  30  bushels.  This  at  10  cents  per  bushel  is 
$2.60  or  $3 ;  not  worth  contracting  for,  yet  absolutely  essential.  I  could 
name  many  other  similar  items,  but  this  one  illustrates  the  case.  We 
had  no  charcoal  for  two  years  except  that  I  could  beg  or  pick  up. 

I  have  repeatedly  bought  small  items  for  necessary  nse  and  paid  for 
them  from  my  own  funds,  because  we  could  not  otherwise  obtain  them. 
Yet  I  do  not  presume  that  Congress  gives  me  my  salary  to  run  this 
arsenal  upon. 

Some  two  years  since  we  needed  a  horse  to  replace  a  dead  one.  Bids 
were  called  for,  time  and  place  fixed  for  opening  proposals,  and  the  hard- 
est lot  of  broken-down  old  animals  were  presented  that  could  be  gath- 
ered together  in  Augusta.  I  had  either  then  and  thereto  make  a  selec- 
tion or  do  without  a  horse,  or  call  for  new  bids  to  go  through  a  similar 
selection.  The  limit  was  fixed  at  tl75,  while  the  best  horse  presented 
was  only  priced  at  $160.  I  would  not  have  bought  him  in  open  market 
at  any  price,  but  he  was  the  best  of  the  lot. 

During  this  year  we  may  need  castings  of  brass  or  iron  to  replace 
broken  parts  of  machinery,  tools,  etc.,  but  the  patterns  can  not  be  known 
beforehand.  They  may  be  unique  and  complicated.  No  foundryman 
will  contract  for  so  small  an  item  when  the  chances  are  that  he  may  lose 
money. 

I  am  certain  the  proposed  amendment  would  prove  advantageous  to 
the  Government  and  relieve  officers  from  very  frequent  embarrassing 
and  even  ridiculous  situations. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Keilly, 
Major,  Ord.  Dept,  Commanding, 

The  Chief  of  Ordnance, 

Washington^  D.  0. 


Fort  Monroe  Arsenal, 
Fort  Monroe,  Va.,  October  16,  1«88. 

Sir:  In  compliance  with  instructions  contained  in  your  circular  letter 
dated  October  12, 1888,  I  have  the  honor  to  report  that  my  experience 
in  the  purchase  of  small  lots  of  stores  under  the  present  system  of  ad- 
vertising for  proposals  has  shown  that  it  entails  loss  upon  the  United 
States  by  reason  of  the  higher  prices  asked  when  proposals  are  required, 
the  delay  caused  by  the  requirement  to  wait  a  certain  period  after  ad- 
vertising before  opening  bids,  and  the  frequent  necessity  for  advertising 
a  second  time  with  requests  to  dealers  to  make  bids,  none  having  been 
made  under  the  first  advertisement.  By  open  purchase,  without  the 
formality  of  proposals,  lower  quotations  can  generally  be  obtained  and 
a  promptness  in  delivery,  which  is  frequently  of  very  considerable  im- 
portance. 

There  is  an  unwillingness  on  the  part  of  the  larger  business  houses 
to  make  proposals  in  competition  for  small  lots  of  material;  their  reason 
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being  that  the  profit  is  not  sufficieDt  to  pay  for  the  trouble  of  making 
formal  proposals;  and  bonses  that  do  make  proposals  add  enough  to 
the  real  value  of  the  articles  bid  on  to  pay  for  their  trouble. 

To  note  instances :  I  advertised  in  A])ril  for  a  small  lot  of  oak  lumber 
to  make  securing  stakes  that  were  required  for  immediate  use  at  Fort 
Monroe;  no  bids  were  received,  and  a  second  advertisement  was  made 
which  elicite<y)ut  two  bids  specially  requested.  The  lower  was  accepted 
at  $70  per  thousand  feet,  and  the  lumber  was  received  in  June-rmore 
than  a  month  after  the  first  advertisement.  The  contract  for  anthra- 
cite coal  for  use  during  the  current  fiscal  year  was  awarded  to  the  low- 
est bidder  at  $7.50  per  ton.  It  can  now  be  bought  in  open  market  at 
$7  per  ton.  The  lowest  bid  received  for  yellow-pine  flooding  was  $4^ 
per  thousand.  The  market  price  was  $32.50.  The  lowest  bid  for  yel- 
lowpine  scantling  was  $35,  and  it  is  selling  for  $30.  The  bids  for  cy- 
press piles  was  $20  each.    They  can  be  purchased  for  $10. 

The  bids  for  lumber  and  piles  were  rejected,  the  prices  being  regarded 
as  excessive.  It  will  be  necessary  to  advertise  again  for  these  articles 
when  needed. 

Hespectfttlly,  your  obedient  servant,  _ 

Isaac  Arnold,  Jr., 
MajoTy  Ord.  Bept^  Cammafuling. 

The  Chief  of  Ordnance, 

Washington^  D.  0. 


Indianapolis  Arsenal, 

Indianapolis^  Ind.,  October  17, 1888. 

Sir:  In  compliance  with  the  circular  letter  of  the  Department  dated 
October  12,  1888, 1  have  the  honor  to  report  that  while  the  nature  of 
my  duties  for  some  years  past  has  been  such  that  my  expeiience  in  the 
purchase  of  supplies  has  been  but  limited,  yet  it  has  been  sufficient  to 
show  beyond  question  the  disadvantages  of  making  small  purchases  by 
the  present  method.  I  can  not  recall  an  instance  when  such  purchases 
could  not  have  been  made  at  cheaper  rates  by  buying  in  open  market; 
and  when  the  time  and  trouble  incident  to  making  bids  and  executing 
contracts  are  considered,  it  is  useless  to  discuss  reasons  for  the  un- 
reasonable prices  now  necessarily  paid  for  supplies  furnished  in  small 
quantities. 

Very  respectfully,  your  obedient  servant, 

Clifton  Comlt, 
Major^  Ord,  Dept^  Commanding. 
The  Chief  of  Ordnance,  U.  S.  A., 

Washington^  J),  0. 


United  States  Powder  Depot, 

Dover,  N.  J.,  October  17, 1888. 

Sir  :  Referring  to  the  eflForts  of  the  Department  to  have  section  3709 
of  the  Revised  Statutes  modified  so  as  to  exempt  from  its  operation 
small  purchases  of  less  value  than  $200,  I  have  the  honor  to  report 
that  my  experiep/'e  here  and  elsewhere  has  been  that  the  section  al- 
luded to  often  operates  ta  the  disadvantage  of  the  United  States. 
Dealers  frequently  are  unwilling  to  make  formal  bids  for  small  orders, 
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and  when  reqnested  to  do  so  to  accommodate  the  requiring  officer  add 
to  the  cash  price  something  for  their  trouble.  Others  again  quote 
prices  higher  than  market  ones,  indifferent  as  to  the  result  of  their 
bids,  but  sure  of  a  good  price  if  tbey  are  accepted.  Great  saving  of 
time,  labor,  and  money  would  result  to  the  Uuited  States  if  the  ex- 
emption asked  for  were  granted. 

Very  respectfully,  your  obedient  servant, 

Frank  H.  Phipps, 
Majovj  Ord.  Dept^  Commanding. 
The  OniBP  of  OIidnancb,  U.  S.  A., 

Wfishingtonj  D.  0. 


Saint  Lottis  Powder  Depot, 

Jefferson  Barradcs,  Mo.j  October  20,  1888. 

SlB:  In  reply  to  yonr  inquiry  a6  to  tbe  bearing  of  my  "experience  in 
making  small  purchases  by  the  present  methods  of  advertising  lor  pro- 
posals,'' I  have  to  state  that  my  experience  as  disbursing  officer  at  both 
large  and  small  arsenals  and  depots  justifies,  as  a  wise  and  economical 
measure,  yonr  recommendation  that  section  3709  of  the  Kevised  Statutes 
shall  not  apply  to  purchase  of  8ui)i)lies  of  less  value  than  $200;  also, 
that  all  the  statements  in  your*  letter  are  borne  out  by  facts  within  my 
knowledge. 

The  law  may  be  wisely  and  skillfully  framed  to  protect  the  interests 
of  the  Government  and  individuals  in  large  transactions,  but  it  certainly 
operates  to  the  disadvantage  of  the  Government  in  the  many  small  pur- 
chases which  yet  aggregate  thousands  of  dollars  in  the  course  of  a  fiscal 
year,  and  is,  besides,  a  constant  source  of  embarrassment  and  annoyance 
to  both  purchaser  and  dealer. 

The  application  of  the  law  to  small  purchases  is,  indeed,  considered 
by  the  business  man  as  rather  farcical,  and  usually  defeats  the  desire 
of  the  officer  to  procure  the  best  goods  at  the  lowest  prices. 

I  have  known  at  Watertowu  Arsenal  a  few  trifles  to  cost  several  times 
their  market  value  through  a  rigid  enforcement  of  the  law.  As  a  rule, 
such  extravagance  can  now  be  avoided;  nevertheless  it  is  only  large 
purchases  which  can  be  advantageously  placed  for  the  Government. 

Let  me  also  instance  formal  articles  of  agreement  in  qnintuplicate, 
with  all  the  accessories  of  witnesses,  red  seals,  etc.,  forming  a  contract 
for  the  delivery  of  one  barrel  of  salt  at  $1.25  at  this  depot.  (See  form- 
ally approved  contract  between  Daniel  Paule,  jr.,  and  Maj!  John  A. 
Kress,  December  26, 1886.) 

Everyday  experience  at  my  present  station  illustrates  the  unsatis- 
factory working  of  the  law  and  the  wisdom  of  the  suggested  modific/a- 
tion. 

Advertisements  for  proposals  for  supplies  for  this  depot  were  placed 
m  only  three  newspapers  this  year ;  but  the  cost,  with  printing  of  cata- 
logues, etCf  will  amount  to  over  15  per  cent,  of  last  year's  purchases. 
This  year  the  purchases  will  probably  amount  to  $1,500,  involving  no 
less  than  seventeen  separate  contracts,  each  in  qnintuplicate. 

Taking  no  account  of  time  and  labor,  the  cost  of  advertising,  com- 
pleting contracts,  printing,  etc.,  will  add  fully  10  per  cent,  to  the  cost 
of  the  article  purchased,  whicb,  in  spite  of  everj^  reasonable  effort  on 
my  part,  will  notaverago  as  well  in  quality  as  those  I  could  inspect  and 
purchase  and  '*  bargain''  for  in  open  market. 

A  law  should  not  be  capable  of  this  absurd  application ;  yet  instances 
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of  this  kind  are  the  rale  and  not  the  exception  in  small  purchases. 
There  are  instances  where  a  liberal  construction  of  a  law  will  serve  the 
public  interests,  but  this  appears  to  have  been  imi)ossible  with  this 
cast-iron  statute. 

The  entire  commercial  fabric  of  the  world  is  based  upon  a  system 
of  credits  and  mutual  confidence,  and  business  firms — though  their 
agents  deal  in  dollars  where  we  deal  in  cents — have  no  more  perfect 
system  of  money  and  property  accountability  than  that  of  our  disburs- 
ing bureaus,  and  this  system  may  be  trusted  to  amply  protect  the  in- 
terests of  the  Government  in  purchases  of  any  amount.  As  to  fraud  in 
transactions  under  $200,  if  we  are  to  discuss  that  infinitesimal  danger, 
the  mere  formality  of  a  contract  is  quite  powerless  to  prevent  it,  as  col- 
lusion between  parties  would  probably  be  quite  as  easy  upon  a  con- 
tract blank  as  upon  any  other  form  of  voucher.  If  an  officer  be  in- 
clined to  stain  his  honor  and  risk  an  honorable  life  position  there  is 
nothing  in  the  present  system  to  prevent  him  from  doing  so,  unless  it 
be  the  cheaimess  at  which  he  would  sell  himself,  for,  the  general  mar- 
ket rates  being  known  at  the  heads  of  Departments,  the  margin  for  pec- 
ulation is  certainly  small. 

Often  no  attention  is  paid  to  advertisements;  indcfSed  this  is  the  rule 
with  large  dealers.  In  response  to  my  last  advertisements  in  the  form 
and  manner  prescribed  by  the  War  Department,  and  costing  $101.56, 
I  received  only  two  inquiries,  covering  two  items  out  of  one  hundred. 
Failures  of  this  kind  being  the  rule,  printed  catalogues  and  "  slips," 
are  prepared  at  the  War  Department  to  be  sent  by  mail  to  business 
houses.  Even  to  these  I  had  few  responses  until  I  had  made  personal 
appeals,  and '  as  a  result,  $100  or  $200  worth  of  material  is  divided 
among  several  large  dealers  who  have  done  me  the  favor  to  bid. 

The  larger  houses,  with  which  it  would  be  of  advantage  to  deal,  as  a 
rule  care  little  for  the  Government  patronage,  and  if  they  can  not  have^ 
it  by  standard  commercial  methods  do  not  wish  it  at  all. 

I  have  known  a  firm  after  submitting  prices  and  having  them  ac- 
cepted for  several  thousand  dollars'  worth  of  material,  politely  decline 
any  further  dealings  by  contract  with  the  Government,  while  glad  at 
all  times  to  sell  goods  for  cash  or  credit  as  to  other  customers.  I  refer 
to  General  P.  V.  Hagner  and  N.  &  G.  Taylor,  Philadelphia. 

The  Kelson  Manufacturing  Company  threw  my  circulars,  etc,  into 
the  waste  basket.    Their  agent  ^'did  not  want  to  bother  with  small  deal-  ^ 
ings  extending  through  an  entire  year.''    A  member  of  the  firm  stepped  • 
forward  and  instructed  him  to  ^^give  Captain  Butler  what  he  wants." 
The  charity  was  accepted,  of  couse,  in  the  interest  of  the  Government. 

The  Kumsey  Manufacturing  Company,  the  Simmons  Hardware  Com- 
pany, the  Shapleigli  and  Cantwell  Hardware  Company,  all  the  harness 
and  saddlery  companies,  the  stove,  mantel,  and'grate  houses,  in  fact, 
four-fifths  of  the  dealers  in  the  special  articles  wanted  paid  no  atten- 
tion to  advertisements  and  cii'culars,  and  submitted  their  bids  only 
upon  personal  solicitation. 

Now  these  men  did  not  abate  one  cent  from  their  regular  prices:  they 
made  no  efibrt  to  '^compete;"  they  simply  gave  me  the  prices  of  their 
goods,  putting  it  in  the  form  of  bids  as  a  personal  favor,  and  the  result 
is  that,  to  get  what  is  required,  contracts  have  to  be  made  with  all  of 
them  at  certainly  not  less  than  market  rates  ]  and  to  these  prices  must 
be  added  the  cost  of  completing  contracts,  advertising,  printing,  etc. 
My  personal  expenses  to  and  from  and  al30ut  the  city  may  amount| 
during  the  two  months  of  placing  and  accepting  the  bids,  to  about  $25; 


KEPORT  OF  THE  CHIEF  OF  ORDNANCE.         HI 

but  several  times  that  woald  not  compeusate  me  for  the  trouble  and 
annoyance  incurred. 

The  Excelsior  Manufacturing  Goupauy,  through  the  politeness  of  its 
ylce-president,  executed  a  contract  lor  a  necessary  purchase  to  the 
amount  of  914.50.    (Voucher  8,  February,  1888.) 

The  N.  O.  Nelson  'Manufacturing  Company  sold  to  the  United  States, 
under  like  formality,  $11.85  worth  of  material  for  repairs  (voucher  11, 
March,  1888).  Their  prices  were  fixed  and  the  contracts  were  super- 
fluities, increasing  clerical  labor, complicating  vouchers,  and  operating 
in  no  sense  as  an  additional  check  to  any  irregularity  iu  the  purchase. 

It  is  often  imi)0ssible  to  classify  articles  so  that  bids  can  be  intelli- 
geptly  made  upon  them ;  consequently,  if  you  want  bids  it  is  necessary 
to  go  among  dealers,  point  out  the  quality  or  kind  of  article  requited, 
and  ask  them  to  submit  bids.  But  men  do  not  care  to  bid  under  these 
circumstances,  especially  for  only  two  or  three  articles,  or  perhaps  a 
single  one^  and  it  is  difQcult  to  see  how  bids  can  be  procured  in  this  way 
without  leading  each  merchant  to  believe  that  his  bid  has  at  least  a 
very  fair  show  of  acceptance.  He  does  not  care  much  for  the  sale,  but 
he  consents  to  bid  and  execute  a  contract  to  oblige  you ;  and  it  is  not 
strange  if  the  idea  occurs  to  him  that  it  is  hardly  possible  that  you 
would  be  guilty  of  the  impertinence  of  coming  into  a  stranger's  place  of 
business  and  asking  him  to  offer  his  goods  without  reasonable  expecta- 
tion that  they  will  be  taken.  But  by  the  time  you  have  completed  your 
rounds  you  know  who  must  receive  the  order,  and  that  all  the  others 
will  be  filling  out  and  transmitting  to  you  a  useless  form. 

The  fair  course  to  pursue  in  this  case  ^pems  plain  enough — namely, 
to  rush  back  and  undo  your  work  by  telling  the  others  that  their  bids 
will  be  useless,  for  an  officer  had  better  sacrifice  his  vanity  by  ap- 
pearing absurd  than  sacrifice  his  self-respect  by  a  susi>icion  of  bad 
tiftith.  In  future  this  officer,  when  no  bids  are  received  for  a  few  neces- 
sary articles,  will  probably  ask  for  a  bid  only  from  some  one  party 
whose  prices  average  lowest,  and  recommend  that  the  bid  be  accepted. 
Of  course,  either  course  makes  a  formal  contract  quite  an  absurdity. 
In  fact  it  is  simply  impossible  under  the  present  system  to  make  small 
purchases  to'  proper  advantage,  and  private  individuals  are  better 
served  than  the  Government,  in  spite  of  efforts  however  conscientious 
on  the  part  of  its  purchasing  agents.  These  ought  not  to  be  placed  iu 
a  position  which  often  calls  for  a  choice  between  sacrificing  their  self- 
respect  or  the  Government  interests ;  while  at  best,  no  matter  what 
their  trouble,  they  can  rarely  make  small  purchases  below  the  market 
rates,  to  which  must  always  be  added  the  expenses  of  the  system. 
Very  respectfully,  your  obedient  servant, 

John  G.  Butler, 
Captain,  Ord.  Dept.,  U.  S.  Armt/y  Commanding. 

The  Chief  of  Obdnanob,  U.  S.  A., 

Washington,  D,  C. 


Cheyenne  Ordnance  Depot, 
Cheyenne,  Wj/o.,  October  23, 1888. 

8iB :  I  have  the  honor  to  report  upon  the  subject  of  purchases  in 
open  market  for  stores  aggregating  $200  or  less  in  value,  that  our  pur- 
chases are  so  limited  at  this  depot  that  I  have  no  figures  to  give ;  but 
from  my  experience  in  the  past  at  arsenals  I  am  firmly  of  the  opinion 
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that  this  is  the  only  true,  business  like  method  to  adopt;  aud  should  a 
merchant  adopt  the  policy  now  in  use  by  the  Government  he  would 
soon  have  to  give  jvway  to  his  more  enterprising  neighbor.  Not  only 
are  the  stores  of  poorer  quality  (for  it  is  hard  to  so  express  a  contract 
as  to  cover  all  points  of  excellency),  but  the  additional  cost  is  at  least 
10  percent,  more,  as  reliable  merrhauts  prefer  not  to  "  foi»l,"  as  they 
call  it,  with  a  contract,  but  will  sell  in  open  market. 
Very  respectfully,  your  obedient  servant, 

Marcus  W,  Lyon, 
Captain,  Ord,  Dept.^  Commanding, 

The  Chief  of  Ordnance,  U.  S,  A., 

Washington^  J>.  C. 


Fort  Leavenworth  Ordnance  Depot, 

Fort  Leavenicorth,  Eans.j  October  17, 1888. 

Sir:  In  reply  to  your  circular  letter  of  the  12th  instant,  with  refer- 
ence to  purchase  of  supplies  of  less  value  than  $200,  I  have  the  honor 
to  state  that  in  my  experience  as  commanding  officer  of  this  depot,  the 
only  purchase  made  exemplifies  the  necessity  of  your  recommendation. 
I  was  authorized  to  obtain,  in  the  usual  way,  4,000  feet  of  lumber,  and 
the  only  bid  received  in  reply  to  my  advertisement  wa«  for  an  amount 
about  double  what  I  knew  it  could  be  purchased  for  in  open  market. 
This  bid  was  of  course  declined,  and  in  answer  to  a  new  advertisement 
other  dealers  were  induced  fiooUy  to  bid  at  the  same  prices  they  charged 
in  open  market,  and  the  lumber  was  obtained  after  a  delay  of  about  one 
month. . 

As  the  officer  in  charge  of  the  Proving  Ground  at  Sandy  Hook  for 
several  years,  I  was  a  constant  witness  of  the  embarrassment  and  dis- 
advantage k)  the  Government  arising  from  the  application  of  section 
3709  of  the  Eevised  Statutes  to  small  purchases,  but  such  cases  as  I 
recall  will  be  quoted  probably  by  others. 

I  may  state,  however,  that,  as  a  consequence  of  it,  I  have  been, 
obliged  to  purchase  small  articles  at  my  own  expense  to  prevent  the 
destruction  of  Government  property. 

Very  respectfully,  your  obedient  servant, 

O.  W.  Whipple, 
Captain,  Ord.  Dept,,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D.  0. 
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REPORT  OF  THE  PRINCIPAL  OPERATIONS  AT  THE  COLUMBIA  ARSENAL, 
COLUMBIA,   TEim,,  DURING  THE  FISCAL  TEAR  ENDED  JUNE  SO,  1891. 

(One  Dlate.) 

BUILDINGS. 

Siace  my  last  report  the  following  buildings  have  been  completed 
under  the  contract  made  with  Prank  Goodwin,  approved  by  the  Chief 
of  Ordnance,  U.  S.  Army,  January  24,  1890,  viz : 

Office^  March  25,  1891;  guardhouse,  February  1,  1891;  shop  and 
chimney,  March  6, 1891;  stable  and  shed,  February  1, 1891;  barracks, 
March  6, 1891;  married  men's  quarters,  March  6, 1891;  magazine,  Feb* 
ruary  1,  1891. 

The  work  on  the  commanding  officer's  quarters  is  approaching  com- 
pletion and  this  building  should  be  ready  for  occupation  on  or  about 
the  middle  of  July. 

The«foandations  and  walls  of  storehouse  have  been  completed  to  in- 
clude the  second  story;  columns,  girders,  and  joists  are  in  place  on  the 
first  floor,  and  those  for  the  second  floor  will  be  in  place  in  a  few  days; 
completion  of  this  building  is  anticipated  on  or  before  October  1, 1891. 

The  foundations  of  all  the  buildings  are  good;  so  far  no  signs  of  set- 
tlement have  appeared  on  ^any  of  them. 

The  progress  of  the  work  on  all  of  the  buildings  has  been  slow.  Under 
the  terms  of  the  contract  all  of  the  buildings,  except  the  storehouse, 
should  have  been  completed  before  Kovember  1,  1890,  the  delay  on 
this  work  being  due  in  some  measure  to  the  excessive  wet  weather  iij 
the  winter  and  spring  of  1890.  The  time  for  the  completion  of  all  the 
buildings,  except  the  storehouse,  was  extended  to  February  1, 1891. 
The  contractor  failing  to  complete  these  buildings  on  that  date,  the  time 
was  again  extended  to  March  1,  1891,  for  office,  barracks,  married 
men's  quarters,  and  shop,  and  to  May  1, 1891,  for  commanding  officer's 
quarters.  Another  failure  on  the  part  of  the  contractor  resulted  in  the 
extension  of  time  for  the  completion  of  the  office  to  March  15, 1891,  and 
for  completion  of  the  commanding  officer's  quarters  to  May  15, 1891. 
Kequest  made  for  further  extension  of  the  time  for  the  completion  of 
this  latter  buflding  was  disapproved.  Application  has  also  been  made 
for  the  extension  of  the  time  for  the  completion  of  the  storehouse,  and 
is  now  held  for  consideration. 

The  exx)erience  of  the  past  year  confirms  me  in  the  belief  that  where 
the  construction  of  buildings  is  contemplated  the  Department  can  do 
better  work  by  days'  labor  than  can  be  secured  under  a  contract;  and 
if  the  expense  attending  the  supervision  and  inspection  of  the  work 
under  contract  be  taken  into  consideration,  the  difference  in  cost  will 
always  be  in  favor  of  the  Department. 
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SEWERAGE, 

The  sewerage  system  has  been  completed  except  the  lateral  connect- 
ing the  storehouse  and  main,  which  can  not  be  made  until  the  contractor 
has  completed  his  work  on  this  building. 

PARTIAL  PAYMENTS. 

Paragraph  13,  General  Conditions,  forming  a  part  of  the  contract 
with  Frank  Goodwin,  requires  that  payment  be  made  at  the  request  of 
the  contractor,  not  oftener  than  once  a  month,  based  on  an  estimate 
made  by  the  commanding  ofl&cer  of  the  amount  of  work  done  and  the 
value  thereof,  according  to  the  terms  of  the  contract.  In  order  to  pro- 
tect the  rights  of  the  contractor  and  to  secure  the  Department  against 
loss  from  overpayment  on  such  estimates,  it  became  necessary  to  make 
an  estimate  in  detail  for  each  building.  The  price  of  all  kinds  of  ma- 
terial and  labor  had  to  be  determined,  the  price  for  each  class  of  mate- 
rial used  on  all  of  the  buildings  to  be  the  same  for  each,  and  the  amount 
apportioned  to  each,  so  arranged  that  their  sum  should  equal  the 
contract  price  for  all.  As  no  detailed  estimate  for  any  of  the  buildings 
had  been  prepared,  this  proved  to  be  difficult  and  entailed  a  great  deal 
of  hard  work.  Had  I  not  had  the  price  of  material  and  labor,  based  on 
the  experience  of  an  accomplished  officer  of  the  Department  at  one  of  the 
largest  arsenals,  the  problem  would  have  been  almost  indeterminate. 

If  information  in  regard  to  the  prices  that  prevail  for  material  and 
labor  in  general  use  at  the  large  establishments  could  be  supplied  to 
the  commanding  officers  of  smaller  arsenals,  not  oftener  than  once  a 
year,  I  believe  it  would  prove  to  be  a  great  benefit.  The  cost  of  all 
work  of  the  same  character  would  approach  uniformity  throughout  the 
Department.  Officers  undertaking  work  without  experience  would  be 
in  possession  of  reliable  data  with  which  they  could  form  an  idea  of 
what  should  be  a  reasonable  ox)st  of  such  work  and  be  relieved  of  great 
anxiety  at  the  outset.  Estimates  in  detail  having  been  prei)ared,  the 
making  up  of  estimates  for  partial  payments  was  greatly  simplified  and 
complete  protection  against  overpayments  was  secured. 

The  amount  apportioned  for  the  construction  of  each  building  under 
the  contract  was  as  follows: 

Storehouso $91,373.20 

Commanding  officer's  quartcra , . . .  21, 170. 33 

Office : 10,865.54 

Guardhonse ...., 3,954.92 

Shop  and  chimney 14, 441. 12 

Stable  and  shed 4,525.19 

Barracks 10,750.10 

Married  men's  quarters 8,492.90 

Magazine 5, 748. 70 

Total 171,322.00 

MOBTAB. 

Neat  Portland  cement  was  used  in  the  construction  of  the  sewerage 
system. 

The  foundations  of  the  storehouse  axe  laid  in  mortar  comx>osed  of 
black  diamond  cement  and  sand^  one  part  cement  to  two  parts  clean, 
sharp  sand.  For  the  superstructure  of  this  building,  foundations  and 
walls  of  all  other  buildings,  the  mortar  was  composed  of  one  part  black 
diamond  (Louisville,  Ky.)  cement,  one  part  lime.,  and  two  parts  sand. 
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TUe  Louisville  Cement  Company  requested  that  the  cement  be  inspected 
at  their  works  before  shipment^  so  as  to  preveut  loss  to  them  by  return 
treight  on  rejected  packages.  As  this  could  not  be  done,  the  con- 
tractor, at  my  suggestion,  employed  experts  to  inspect  the  cement  at 
the  nulls  before  shipment  to  this  arsenal.  Certificates  of  inspection 
were  forwarded  with  each  lot;  samples  from  each  lot  received  were 
carefally  inspected  and  tested  for  tensile  strength.  So  far  the  black 
diamond  cement  has  proved  to  be  uniformly  good. 

The  following  instructions  were  given  the  inspector  in  regard  to  the 
slacking  of  the  lime  and  the  mixing  of  mortar  for  use  on  all  the  build- 
ings, viz: 

The  ordinary  method  of  slackiug  lime  consists  in  placing  the  Inmps  in  layers 
6  or  8  inches  deep  in  either  a  water-tight  hox  or  a  hasin  formed  in  the  sand,  to  be 
used  in  mixing  the  mortar,  and  pouring  upon  the  lumps  a  quantity  of  water 
from  one  to  three  times  the  volume  of  the  lime.  The  proper  proportion  of  water  to 
be  used  with  the  lime  depends  entirely  upon  its  nature  and  characteristics,  and  can 
only  be  determined  by  actual  experiment.  The  object  to  be  attained  is  the  thor- 
ough slacking  of  the  lime  without  8tirring  or  the  addition  of  more  water  and  the 
formation  of  a  thick  lime  paste.  The  lime  paste  must  be  thick  and  unctuous  ;thin 
paste  that  flows  eanily  like  cream  is  not  desirable  and  wiU  not  be  accepted.  Whilst 
slacking  stirring  of  the  mass  or  the  addition  of  more  water  injures  the  product; 
neither  will  be  necessary  if  proper  care  and  good  judgment  is  used  at  the  beginning 
of  the  operation.  Practices  of  this  kind  will  not  be  tolerated.  A  competent  work- 
man must  be  in  charge  of  this  part  of  the  work.  Covering  the  bed  of  lime  with  a 
tarpaulin,  or  with  a  layer  of  sand,  retains  the  heat  and  accelerates  the  slacking. 
AU  Ume  necessary  for  any  required  ouantity  of  mortar  should  be  slacked  at  least 
one  day  before  it  is  incorporated  witn  the  sand ;  after  ihis  the  sand  (in  the  propor- 
tion o£  two  to  one  of  lime  paste)  should  be  spread  evenly  over  the  paste  and  the 
ingredients  thoroughly  mixed  with  a  shovel  or  hoe,  a  little  ^^ater  being  added 
occasionally  if  the  mortar  is  too  stiff.  One  barrel  (230  pounds)  of  lime  should 
make  about  8  cubic  feet  of  stiff  paste. 

Mortar  in  the  above  condition  should  be  kept  at  least  seven  days,  at  the  end  of 
which  time  the  cement  can  be  added  in  the  proportion  of  three  of  mortar  to  one  of 
cement,  to  be  incorporated  in  such  a  manner  that  the  cement  shall  be  uniformly 
distributed  throughout  the  whole  mass. 

These  instructions  have  been  rigidly  enforced;  also  samples  of  the 
mortar  in  daily  use  were  taken  from  tlie  mortar  boards  every  day  and 
made  into  bric(iuettes,  which  were  tested  for  tensile  strength  after  ex- 
posure for  periods  of  time  varying  from  seven  days  to  six  months. 
The  results  of  these  tests  are  shown  in  the  attached  diagram  (Plate  i), 
also  the  tensile  strength  of  neat  Portland  cement  and  neat  black  dia- 
mond cement,  determined  by  tests  made  here,  together  with  strength 
of  cement  mortar  prepared  for  use  on  the  foundation  of  the  storehouse. 

The  results  are  compiled  from  the  breakage  of  about  2,000  bricquettes 
arid  represent  the  fair  average  strength  of  the  mortars  in  diiily  use  at 
this  arsenal.  The  neat  cements  were  made  into  bricquettes  and  allowed 
to  set  in  the  air;  samples  so  formed  were  tested  at  the  end  of  twenty- 
four  hours.  Those  tested  at  the  end  of  one  week,  one,  two,  four,  and 
six  months  were  placed  in  water  some  time  previous  to  the  breakage. 
It  was  noticed  that  neat  Portland  cement  had  about  the  same  tensile 
strength  whether  the  bricquettes  were  allowed  to  remain  in  the  open 
air  or  water,  but  bricquettes  of  black  diamond  cement  showed  a  de- 
cided increase  of  strength  when  allowed  to  stand  in  water  after  setting. 
As  the  foundations  of  the  storehouse  were  laid  in  the  fall  and  winter 
months,  during  the  prevalence  of  a  great  deal  of  wet  weather,  bric- 
quettes of  the  mortar  in  use  were  made  and  jiUowed  to  remain  in  water 
until  tested,  so  that  their  condition  might  bo  as  near  as  practicable  the 
same  as  that  of  the  mortar  in  the  walls;  bricquettes  of  the  same  mortar 
exposed  to  the  air  were  also  tested. 

Bricquettes  of  mortar  composed  of  one  i)art  black  diamond  cement, 
one  part  linyj  paste,  and  two  parts  of  sand  were  tested  after  remaining 
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in  the  air  and  after  reniainiug  in  water,  the  latter  showing  a  percepti- 
ble increase  in  strength  over  the  former,  and  it  is  believed  they  repre- 
sent a  fair  average  strength  of  the  mortar  used  in  the  waUs  of  all 
superstrue  tures. 

IRON  WORK. 

The  columns  for  the  first  and  second  story  of  the  storehouse  were 
made  by  the  Gahill  Iron  Works  at  ChatUinooga^  Tenn.,  and  were  care- 
fully inspected.  They  appear  to  be  castings  of  tough  gray  iron,  straight 
and  smooth  and  of  uniform  section.  Having  no  means  of  testing  sam- 
ples for  tensile  or  crushing  strength  this  test  had  to  be  omitt^,  but 
careful  calculations  made  with  Hodgson's  formula  and  formula  taken 
from  the  Ordnance  Manual  show  that  they  are  abundantly  strong,  the 
factor  of  safety  being  above  six.  The  girders,  formed  of  two  steel 
I-beams,  were  made  by  Carnegie,  Phipps  &  Co.,  Pittsburgh,  Pa.,  each 
beam  being  stamped  with  the  name  of  the  makers.  Carefiil  inspection 
of  them  were  made  and  they  appear  to  come  up  to  the  specifications  in 
all  respects. 

STONE. 

With  the  exception  of  the  foundations^  the  stone  used  in  the  con- 
struction of  all  the  buildings  is  an  oolitic  limestone,  taken  from  the 
quarry  near  Bowling  Green,  Ky.  When  first  quarried  this  stone  is  a 
light  brown  or  dove  color,  changing  t-o  a  light  gray  (nearly  white)  color 
when  thoroughly  seasoned.  It  is  quite  soft  and  porous  when  taken 
from  the  quarry,  absorbs  water  freely,  and  hardens  on  exposure  to  the 
weather.  When  laid  in  the  walls  with  a  mortar  composed  of  lime, 
cement,  and  sand  stains  soon  make  their  appearance  on  the  outer  sur- 
face. In  some  cases  the  stone  appears  to  be  coated  with  a  thin  deposit, 
almost  black  in  color.  These  stains  disappear  under  the  continual 
action  of  the  weather.  The  first  appearance  of  these  stains  caused 
some  alarm  for  fear  tliey  might  prove  to  be  permanent,  and,  believing 
they  were  due  in  a  great  measure  to  the  pressure  of  the  cement  in  the 
mortar,  the  idea  of  abandoning  the  use  of  the  cement  was  entertained, 
but  I  observed  that  pure  lime  mortar  also  stained  the  stone,  and  as 
strength  was  an  important  item  I  concluded  it  was  advisable  to  retain 
the  cement.  Experience  here  leads  me  to  believe  mortar  stains  on  this 
variety  of  limestone  are  not  permanent  in  character,  and  that  all  such 
stains  will  disappear  in  time  if  care  is  used  in  the  selection  of  the  stone. 
The  stone  carries  quite  a  large  percentage  of  petroleum.  Somea  ppears 
to  be  saturated  with  this  substance.  It  can  always  be  detected  by  its 
dark  color  and  odor.  Such  stone,  although  apparently  of  good  quality, 
should  be  rejected  or  not  placed  in  the  walls  until  after  it  has  been 
thoroughly  seasoned.  This  process  may  be  shortened  during  the  sum- 
mer months  by  Tce(iping  the  stone  saturated  with  pure  water  and  ex- 
l)osttre  to  the  rays  of  the  sun.  Adoi)ting  this  precaution,  fears  of  mor- 
tar stains  on  this  stone  should  not  prevent  the  use  of  cement  where 
strength  in  construction  is  desirable. 

On  the  completion  of  the  present  contract  with  Frank  Goodwin  the 
appropriation  of  $200,000  for  this  arsenal  will  be  expended,  and  all  of 
the  work  contemplated  by  the  Department  will  have  been  completed. 

Provision  should  be  made  for  quarters,  fences,  roads,  walks,  grading 
grounds,  shade  trees,  fertilizers,  water  su^^ply,  gas  mains,  etc. 
Respectfully, 

Isaac  Arnold,  Jr., 
Majorj  Ord.  Bepty  U.  8,  Armyy  Commanding* 

(5266-'91.) 
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REPOBT  OF  THE  PRINCIPAL  OPERATIONS  OF  THE  ROCK  ISLAND  ARSE- 
NAL, ILL.,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

BOOK  ISLAJW)  BBIBaE. 

During  the  latter  portion  of  the  fiscal  year  the  upper  or  railroad  deck 
of  the  main  span  of  the  Rock  Island  bridge  was  renewed  by  substitut- 
ing a  built  iron  floor  beam  for  the  rolled  iron  beams,  and  iron  stringers 
for  the  wooden  stringers  and  wooden  floor  beams  composing  the  same. 

The  two  elevated  shore  spans  were  also  renewed  by  substituting 
heavier  channel  bars,  in  the  lower  chords,  for  those  in  use,  and  the 
building  of  an  iron  deck ;  all  this  in  accordance  with  the  act  of  Congress 
approved  August  30,  1890,  appropriating  $68,000  therefor. 

These  improvements  were  rendered  necessary  by  the  increased  weight 
of  the  modern  railroad  rolling  stock,  as  well  as  by  the  decayed  condi- 
tion of  the  supporting  timbers. 

The  change  has  mjuie  this  deck  perfectly  safe  for  the  x>assage  of  the 
heaviest  engines  and  trains,  and  gives  this  portion  of  the  structure  a 
very  handsome  appearance. 

The  contractors  for  the  work  upon  the  main  spans  of  the  bridge,  the 
Phoenix  Bridge  Company,  of  Philadelphia,  in  their  renewal  work  sus- 
pended hangers  from  the  top  chords,  so  as  to  hold  up  one  or  two  panels 
of  the  railroad  deck  while  taking  out  the  old  crossbeams  and  putting 
in  the  new  beams  and  stringers,  thus  interrupting  the  travel  upon  the 
bridge  for  only  a  few  minutes  at  a  time. 

The  old  beams,  with  few  exceptions,  were  removed  intact,  by  cutting 
out  enough  of  the  filler  in  one  of  the  columns  of  each  opposite  pin,  so  as 
to  aUow  the  old  beam  to  drop  down  and  out. 

The  new  beams  and  stringers  were  then  placed  in  i)osition,  and  pjir- 
lially  riveted  up. 

In  this  way  the  work  progressed  at  the  rate  of  about  four  panels  per 
day;  evenly  and  expeditiously. 

The  erection  of  the  iron  work  was  followed  by  the  riveting  and  paint- 
ing, every  field  rivet  in  the  entire  structure,  as  well  as  many  shop  rivets, 
was  careftdly  tapped  and  inspected. 

Some  old  cracks  in  the  vertical  columns  were  brought  to  light  during 
construction  and  carefully  noted  down,  but  none  are  considered  serious. 

The  contractor  for  the  work  upon  the  shore  spans,  the  Lassig  Bridge 
and  Iron  Works,  of  Chicago,  HI.,  while  renewing  this  upper  deck  held 
up  their  spans  by  staging  or  false  work. 

In  each  span  aJl  the  pins  were  found  to  cut  the  channel  chords  more  or 
less,  and  they  were  all  replaced,  with  the  exception  of  the  four  end  pins, 
which  were  corroded  and  worn  in  to  such  an  extent  as  to  prevent  their 
removal  without  injury  to  the  adjacent  parts. 
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The  north  shore  span  was  found  to  be  on  one  lower  chord,  about  1 
inch,  and  on  the  other  If  inches,  below  a  level  line,  and  was  necessarily 
left  in  the  same  position. 

The  south  shore  span  had  a  camber  of  about  one-hall*  inch,  which  was 
maintained. 

After  the  completion  of  the  renewal  of  the  deck,  the  Eock  Island 
Eailroad  Company  placed  their  ties  and  guards  in  position  and  painted 
them;  at  the  same  time  we  placed  in  position  the  new  copper  work  for 
draining  off  the  water,  and  for  the  protection  of  the  wagon  traffic  on 
roadway  below  from  the  dropping  of  the  engines  and  the  cars. 

This  c6pper  protection,  as  shown  in  detail  in  PL  viii,  was  nearly 
all  made  from  the  copper  taken  from  the  old  deck,  and  has  thus  far 
worked  very  satisfactorily. 

The  new  locks  for  the  draw  are  strong,  light,  and  easily  worked. 

The  iron  in  the  entire  structure  wa-s  careMly  inspected  by  officers  of 
the  Department,  and  all  tests  show  it  to  have  an  elastic  limit  in  excess 
of  the  requirements — ^25,000  pounds  per  square  inch — and  a  tensile 
strength  of  from  48,000  to  62,000  pounds,  according  to  its  class. 

The  iron  for  the  main  spans  was  manufactured  by  the  Phoenix 
Bridge  Company,  that  for  the  two  shore  spans  by  Carnegie,  Phipps 
&Co. 

All  the  work  was  done  in  a  first-class  manner,  and  was  carried  on 
with  but  very  little  interruption  to  the  railroad,  wagon,  and  foot  traffic, 
and  no  accidents  occurred  of  any  moment. 

An  extra  guard  was  placed  upon  the  bridge  to  stop  the  wagon  traffic 
when  beams  were  being  raised  or  lowered,  and  to  assist  in  the  care  of 
frightened  horses. 

Other  repairs  incident  to  renewing  the  upper  structure  of  the  bridge, 
such  as  repairing  the  roof,  floors,  and  ceilings  of  the  engine  and  boiler- 
room,  new  supporting  platforms  at  operating  apparatus  at  ends  of  the 
draw,  were  made,  in  a  substantial  manner. 

The  Western  Union  Telegraph  Company  replaced  their  tower  for  sup- 
porting the  wires  upon  the  draw  span  by  a  lower  and  stronger  struc- 
ture, better  adapted  to  the  increased  service  now  rendered  necessary. 

The  Davenport  and  Eock  Island  Street  Eailroad  Company,  having 
adopted  an  electric  system  for  the  propulsion  of  their  cars,  the  power 
house  of  which  is  in  Eock  Island,  have  placed  a  system  of  safe  and  sightly 
brackets  upon  the  upper  chords  for  carrying  their  power  wires  over  the 
bridge;  these  wires  pass  through  a  cut-off  switch  at  the  south  abutment, 
which  is  under  the  direct  control  of  our  guard. 

The  People's  Light  and  Fuel  Company,  of  Moline,  HI.,  whose  wires  also 
cross  the  bridge,  will  be  required  to  replace  their  present  inadequate 
brackets  on  the  upper  west  chord  by  similar  brackets,  and  a  switch  for 
use  in  case  of  accidents,  or  dangei*  from  live  wires. 

The  entire  bridge  needs  painting,  for  its  preservation  as  well  as  for 
its  api)earance,  which  latter  fact  is  strongly  brought  out  by  contrast  of 
the  newly  painted  surfaces  with  the  old  parts. 

On  the  wagon  bridge  floor,  the  planking  between  the  tracks  has  been 
partially  renewed,  as  far  as  the  appropriation  for  the  care  and  preser- 
vation of  the  bridge  would  permit,  and  it  will  probably  last,  with  minor 
repairs,  until  a  new  appropriation  can  be  made. 

The  wooden  beams  supporting  this  floor  have  been  turned  over  in 
former  repairs  and  are  rotten  and  very  unsafe;  they  should  l)e  replaced 
by  steel  beams,  which  would  allow  repairs  of  the  wagon  floor  to  be 
made  with  partial  instead  of  total  interruption  of  the  heavy  tiaffic  on 
this  part  of  the  bridge. 
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As  it  is  of  vital  importance  that  this  change  be  made  so  accidents 
may  not  occur,  I  would  resi)ectfully  request  that  the  attention  of  Con- 
gress be  called  to  this  matter^  for  if  the  renewal  is  deferred  too  long^ 
there  is  liability  of  a  startling  and  serious  accident  occurring. 

The  following  is  an  abstract  of  the  travel  over  the  bridge  during  the 
year: 


£Dj^in(«B  with  trains  . .. 
Snginee  without  trains 


Total  engines 


Passenger  cars. . 

Fteigbt  cars 

Foot  passengers 

Teams 

Steamboats 


Barges. 
SafCs.. 


I  Passing 
north. 


8,773 
210 


8,083 


13,842 

124,500 

291,227 

210,066 

1,582 

389 


Passing 
south. 


8.539 
480 


9,019 


13.835 

124.565 

292.736 

209,185 

1,571 

317 

833 


DRAW  PIER. 

The  work  commenced  at  the  end  of  the  preceding  fiscal  year  of  re- 
placing the  worn-out  wooden  structure  connecting  the  upper  and  lower 
protection  piers  with  the  center  pier  of  the  draw  by  one  made  of  stone 
hs^  during  the  fiscal  year,  been  completed  in  a  very  satisfactory  manner. 

The  cofter  dam  used  in  the  course  of  its  construction  has  been  removed, 
and  the  wooden  rests  at  the  ends  of  the  pier,  which  had  become  rotten, 
have  been  replaced  by  new  timbers. 

A  neat  and  substantial  house  of  corrugated  iron  has  been  erected 
upon  this  pier  for  the  storage  of  tools,  etc.,  making  at  the  same  time  a 
commodious  workshop  for  the  repairs  incident  to  the  bridge  work. 


RECONSTRUCTION  OP  THE  WATER-POWER  DAM  WALL. 


The  work,  commenced  under  such  adverse  circumstances  the  pre- 
vious year,  of  reconstructing  the  arsenal  water-power  dam  wall,  has 
l)rogressea  the  past  year  in  a  very  satisfactory  manner. 

There  have  been  purchased  some  4,975  cubic  yards  of  sandstone,  from 
Berea,  Ohio,  2,950  barrels  of  Dyckerhoff  cement,  and  266,000  hard  brick ; 
and  there  has  been  laid  in  the  wall  some  6,607  cubic  yards  of  sandstone. 

The  wall  has  all  been  finished  with  the  exception  of  the  brick  arches, 
the  concrete  filling,  and  the  top  course  of  stone  laid  upon  these;  tlie 
work  upon  this  portion  is  progressing  at  a  very  rapid  and  satisftictory 
rate,  so  that  by  the  end  of  the  working  season  there  will  not  remain 
much  to  be  done  upon  it. 

All  the  sills  and  gates  have  been  made  and  are  in  place;  the  screens 
are  in  course  of  construction,  and  will  be  finished  in  time  to  be  set  in 
place  when  the  pool  is  bare  of  water  occasioned  by  the  construction  oi' 
the  coffer  dam  in  the  water-power  pool  above. 

One-quarter  of  the  temporary  dam  has  been  removed,  and  as  soon  as 
the  water  is  drained  off  it  is  proposed  to  remove  the  remainder  of  it,  so 
that  some  time  during  the  coming  fiscal  year  the  dam  will  once  more  be 
ready  to  supply  our  shops  with  jiower. 
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IMPROVEMENTS  OF  THE  WATBR-POWEE  POOL. 

Nothing  has  been  done  in  the  past  year  in  regard  to  the  improvement 
of  the  water-power  pool,  with  the  exception  of  making  an  accurate  sur- 
vey of  the  ground  where  it  is  proposed  to  work,  in  order  to  determine 
location  of  the  general  line  of  the  coffer  and  in  hauling  from  the  pier 
such  lumber  and  rods  as  were  saved  from  the  coffer  used  there  and 
which  will  be  of  service  in  the  work  at  the  pool. 

SHOP  K. 

During  the  past  year,  beyond  the  cutting  of  144  feet  of  flagging  for 
the  sidewalks,  all  the  work  upon  this  buildnig  has  ceased. 

STOREHOUSE  K. 

During  the  ^ast  year  the  stone  walla  finishing  the  third  story  were  laid. 

The  roof  finished  and  gutters  and  down  spouts  put  in,  this  work  be- 
ing a  duplicate  of  similar  work  on  storehouse  A. 

At  present  work  is  in  progress  to  finish  the  windows  and  doors  to 
protect  the  building  from  the  weather. 

Owing  to  the  formation  of  the  ground,  an  appropriation  is  asked  for 
to  complete  the  grading,  flagging,  and  drainage  of  the  ground  sur- 
rounding this  storehouse. 

The  shipments  now  being  made  from  this  arsenal  overtax  the  capac- 
ity of  the  only  storehouse  finished,  and  if  this  is  connected  with  the 
other  by  rail,  as  contemplated  in  the  general  plan  of  the  arsenal,  the 
service  of  this  storehouse  would  aid  greatly  in  the  handling  of  ordnance 
stores. 

These  storehouses  are  admirably  planned.  Last  winter  during  the 
Indian  campaign  we  were  able  to  load  at  storehouse  A,  in  less  than 
one  hour,  a  carload  of  arms  and  ammunition  and  have  them  started 
on  their  way  to  the  troops  in  the  field. 

The  only  thing  lacking  in  them  is  a  system  of  lighting,  which,  if  the 
electric  transmission  of  the  power  at  the  dam  is  adopted,  can  readily 
be  supplied  from  there. 

During  the  past  year  1,484  issues  were  made  to  the  Army,  Kavy,  and 
militia,  and  receipts  from  the  same  sources  amounted  to  4^6. 

GENERAL  CARE,  PRESERVATION,  AND  IMPROVEMENT. 

The  great  area  of  the  arsenal,  the  number  of  its  buildings,  and  the 
length  of  its  walks  and  roads  prevent  any  great  amount  of  special  work 
being  done  under  this  head  with  the  limited  appropriations  available 
for  this  purpose. 

As  the  buildings  grow  older  it  will  require  a  larger  sum  each  year 
to  keep  them  in  a  good  state  of  preservation.  Private  corporations  and 
individuals  consider  that  1  per  cent  of  the  cost  of  a  building  is  a 
small  enough  sum  to  spend  in  repairs,  and  I  can  but  urge  that  the  ap- 
propriations under  this  heiid  be  materially  increased.  If  it  is  not  done 
now  it  will  only  be  a  question  of  time  when  a  much  larger  appropria- 
tion will  be  necessary  to  preserve  the  buildings. 

During  the  past  year,  with  the  limited  aj)propriations,  all  of  the  build- 
ings have  been  examined,  and  where  it  was  possible  the  doors  and 
windows  have  been  painted,  the  roof  repaired,  and  the  masonry  re- 
pointed. 
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The  main  avenue  has  been  remacadamized  for  1,000  feet,  repairs 
made  in  the  macadam  upon  Fort  Armstrong  avenne,  the  fences  have 
been  painted,  railroad  track  weeded,  trees  planted  where  old  ones  had 
died  out,  the  bridge  over  the  Vater-power  canal  replanked  and  strength- 
ened, gutters  rebuilt,  and  sidewalks  raised  upon  the  main  avenue. 

MANUFACTURES. 

During  the  year  the  equipment  plant  of  Watervliet  Arsenal  has  been 
transferred  here,  and  all  the  work  formerly  done  there  is  now  included 
in  our  manufia>ctures. 

It  has  taken  a  little  time  to  get  sufficient  numbers  of  skilled  harness- 
makers  here^  but  by  making  judicious  selections  we  have  succeeded  in 
fully  equippmg  our  shops  and  are  now  prepared  to  execute  all  orders 
given  us. 

The  standard  of  the  work  turned  out  has  improved,  and  no  com- 
plaints of  any  kind  have  been  heard  by  us. 
Bespectfdllyy 

M.  W.  Lyon, 
Oaptainj  Ord.  Dept.  Commanding. 


Appendix  12. 


EEPOBT  OF  PRINCIPAL  OPERATIONS  AT  WATERVLIET  ARSENAL  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891. 

(Two  plates.) 

THE  GUN-FACTORY  BUILDING. 

The  north  wing  and  central  section  of  this  building  has,  daring  the 
year,  been  completed  from  the  condition  in  which  it  was  at  the  begin- 
ning of  the  year,  as  noted  in  Appendix  12,  Chief  of  Ordnance  report 
of  1890,  excepting 

The  shrinkage  pit^  upon  which  work  has  been  slowly  prosecuted,  await- 
ing an  appropriation  to  complete  it  and  for  a  further  consideration  of 
the  design  of  the  fdmaces.  An  appropriation  of  $14,000  for  frame 
work  and  adjustable  platforms  and  for  drainage  of  the  pit  was  made 
during  the  last  session  of  Congress,  and  now  the  work  is  being  pushed. 
The  &naces  are  being  set  and  connected  with  the  flues  to  the  main 
stack,  and  the  platforms,  stairs,  holding  frames  and  supports  for  the 
guns  are  partly  in.  The  20-inch  drain  which  connects  at  its  upper  end 
with  a  tunnel  from  the  pit  23  feet  under  the  shop  floor,  and  at  ite  lower 
end  with  the  new  drainage  system  to  the  river,  is  partly  laid  and  will* 
be  finished  this  autumn.  The  tunnel  will  take  longer  to  finish,  but  it 
has  been  commenced  and  the  prospects  for  getting  through  with  it  this 
calendar  year  are  good. 

The  steam-power planty  cranes,  shafting,  belting,  heating  pipes,  electric- 
light  plant  for  north  wing  and  center  have  all  been  completed. 

The  mdchine  tools  for  this  wing  have  all  been  delivered,  set  up,  and 
at  work,  except  seven  large  turning  and  boring  lathes  for  8-iuch,  10- 
inch,  and  12-inch  guns,  and  five  turning  and  finishing  lathes  for  the 
fiame  calibers,  two  jacket  lathes,  and  one  rifling  machine.  These  are 
contracted  for,  and  three  of  the  large  boring  lathes  should,  by  tlie  t(»rms 
of  the  contract,  have  been  at  work  by  August  1,  while  at  this  date 
(September  1)  only  one  is  at  work,  so  much  behind  are  the  contractors 
in  their  deliveries. 

Gun  work. — The  «hop  was  started  up  and  the  tools  set  at  work  firvSt 
on  November  9,  1890,  and  work  on  seacoast  and  siege  guns  has  been 
pressed  since  to  the  fullest  capacity  of  the  plant.  The  lack  of  large 
boring  and  turning  lathes  of  course  cripples  the  shop  and  reduces  the 
output,  but  the  three  old  lathes  in  the  small  gun  shop  have  enabled  us 
to  complete  the  12-inch  gun  during  the  year,  work  on  which  was  com- 
menced in  the  preceding  year;  also  a  10-inch  cast-iron  wire- wound  gun 
and  a  12-inch  steel  mortar  were  completed  and  sent  to  Sandy  Hook.  A 
10-inch  steel  wiie- wound  gun  is  in  process  of  construction,  but  has  been 
delayed  by  the  non-receipt  of  the  jacket  from  the  contractors.  Twelve 
8-inch  guns  are  well  along,  and  it  is  hoped  to  have  them  finished  by  the 
end  of  February  next.    Four  10-inch  guns  are  being  worked  on,  and 
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another  12-mch  gun.    The  forgings  for  other  guns  of  these  calibers  will 
be  taken  up  as  they  are  delivered  by  the  contractors. 

Work  is  also  going  on  principally  in  the  small  gun  shop  on  twenty-five 
3.2-inch  field  guns,  ten  5-inch  siege  guns,  ten  7-inch  siege  howitzers,  and 
two  field  guns  of  experimental  pattern.  Orders  arc  now  outstan^ng 
for  the  construction  here  of  113  pieces  of  ordnance  of  all  calibers. 

The  8011th  wing. — The  original  plan  contemplated  a  central  section 
166  feet  long,  containing  the  shrinkage  pit,  steam  plant,  small  forge, 
shop,  offices,  etc.,  with  Wo  wings  400  feet  long  containing  the  machine 
tools.  The  center  section  and  north  wing  have  been  built,  but  not 
until  last  session  were  the  funds  appropriated  for  the  south  wing.  This 
wing  is  to  be  30  feet  wider  than  the  present  one  to  admit  of  building 
guns  of  a  higher  cjfliber  than  12-inch,  and  will  have  an  SO^ton  crane, 
with  lighter  cranes  in  the  west  aisle;  also  a  number  of  heavy-gun  lathes 
longer  than  those  in  the  north  wing.  Under  an  appropriation  of  $320,000, 
made  August  18,  1890,  contract  were  entered  into  for  the  crane,  4 
tuming  and  boring  lathes,  6  turning  and  finishing  lathes,  and  1  rifiing 
machine  for  the  south  wing. 

On  February  24, 1891,  a  further  appropriation  was  made  of  $268,000 
for  machinery,  tools,  power  plant,  etc.,  to  complete  the  equipment  of 
the  south  wing.  Advertisements  for  bids  were  issued,  and  bids  were 
received  and  opened  on  July  14  for  2  tui-ning  and  boring  lathes,  1 
threading  and  slotting  machine,  2  large  jacket  lathes^  and  4G  other 
smaller  machine  tools,  consisting  of  lathes,  cylinder  bormg  tools,  verti- 
cal boring  and  turning  mills,  slotters,  planers,  shapers,  drills,  milling 
machines,  grinding  machines,  and  screw  machines  needed  for  gun  work, 
and  contracts  were  made  with  different  parties  for  their  constmction 
and  delivery. 

In  the  same  bill  was  an  appropriation  of  $248,743  for  the  erection  of 
tiie  south  wing,  inclusive  of  ways  for  traveling  cranes. 

Advertisement  for  bids  for  the  work  was  issued,  and  the  bids  opened 
on  May  21,  and  contracts  made.  Work  has  been  in  progress  erecting 
the  building  since.  So  far  the  work  has  been  well  done,  and  it  is  ex- 
pected that  the  masonry  work  will  be  finished  before  freezing  weather. 
The  roof  can  be  rapidly  put  on  and  work  inside  be  camied  on  in  the 
winter.  The  plan  of  the  south  wing  of  the  building  is  shown  on  PL  i. 
The  designs  of  the  large  lathes,  specifications,  etc.,  of  machine  tools, 
haveb^ore  appeared  in  annual  reports;  I  therefore  submit  the  above 
brief  r6sum6  of  the  progress  of  the  work  without  any  designs  ap- 
pended. 

Th^  manufacture  of  projectiles  has  been  carried  on  during  the  year 
to  the  fullest  extent  of  the  rather  limited  plant.  This  has,  however, 
been  considerably  increa^sed  lately.  In  the  fortification  bill  of  August 
14,  1890,  $10,000  was  api)ropriated  for  "increase  of  machinery  and 
plant  for  the  manufacture  of  projectiles  and  for  castings  needed  in 
current  work  of  gun  fabrication."  This  money  has  been  expended  in 
the  purchase  of  tools  and  fixtures  for  finishing  and  handling  projec- 
tiles, also  in  enlarging  and  practically  rebuilding  the  small  inconvenient 
bronze  foundry,  in  lighting  and  ventilating  the  iron  foundry  building, 
and  in  connecting  it  with  the  finishing  shop  by  a  tramway  carried  under 
the  railroad  bank.  This,  by  the  addition  of  the  new  cuiK)la,  increases 
greatly  our  foundry  capacity,  and  the  new  machine  tools  permit  of 
finishing  the  castings.  Nine  thousand  eight  hundred  and  sixteen  pro- 
jectiles of  different  calibers  have  been  cast,  and  about  5  tons  of  machine 
castings  additional. 

Meld  caisHonSj  battery  wagons  rcith  forges  and  limbers. — The  machine 
ttad  carpenter  shops  have  been  fully  engaged  in  the  fabrication  of  these 
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field  caissons  and  battery  wagons  and  other  implements  and  equip- 
ments for  the  artillery  arm.  An  order  was  received  in  October,  1890, 
for  25  caissons,  50  limbers,  6  combined  battery  wagons  and  forges  with 
all  their  tools  and  equipment.  These  will  be  finished  by  the  end  of 
September.  The  list  of  articles  fiabricated  appended  to  this  report 
gives  the  other  articles  made  during  the  year. 

New  water-service  system, — In  the  sundry  civil  biU  of  August  30, 1890, 
there  was  an  appropriation  of  $5,542  for  this  work.  Advertisement 
for  bids  was  made  first  October  6, 1890,  and  a  contract  was  made  with 
Charles  Brown;  he  failed  in  the  performance  of  his  contract,  and  the 
work  was  the  second  time  bid  for  May  1, 1891,  and  the  contract  was 
given  out,  and  the  work  completed  in  June,  1891.^ 

Seven  hundred  and  sixty  feet  of  8-inch  pipe,  985  feet  of  6-inch  pipe,  and 
1,415  feet  of  3  and  4  inch  pipe  was  laid  and  7  hydrants  set.  This  connects 
the  arsenal  with  the  West  Troy  Waterworks  Company's  supply  and  gives 
a  head  of  about  70  pounds  square-inch  pressure,  furnishing  a  security 
against  fire,  an^j  where  it  passes  only  through  the  new  pipes,  a  supply  of 
potable  water.  A  well  was  also  dug  on  the  bank  of  the  river  and  con- 
nected with  it  by  a  12-inch  pipe,  from  which  the  supply  for  manufactur- 
ing purposes  is  pumped  into  a  large  tank  on  the  lull.  The  pumptug  i8« 
done  by  water  power  in  the  lower  shops.  A  filter  is  placed  in  the  well, 
and  the  system  is  so  arranged  that  either  the  town  water  or  the  tank 
water  can  be  used  either  for  domestic  purposes  or  for  manufacturing  as 
is  desired.    The  specifications  for  this  work  are  sent  herewith. 

New  sewerage  and  draiimge  system. — Tliis  was  much  needed  here,  and 
an  appropriation  of  $12,985  was  made  for  both  purposes  in  the  sundry 
civil  bill  of  August  30,  1890.  The  work  was  let  at  contract  October 
23, 1890,  after  advertisement,  and  was  worked  on  during  the  autumn 
and  winter,  and  was  finished  in  the  spring  of  1891.  Five  thousand 
two  hundred  and  eighty-five  feet  of  pipe  was  laid,  with  35  manholes, 
and  catch-basins  set  where  needed.  The  pipes  are  concentrated  at  one 
point  where  two  lO-iuch  pipes  pass  under  the  canal  and  run  to  the  river, 
giving  plenty  of  fiill  for  free  drainage.  The  connection  with  the 
oflicers'  quarters  has  not  yet  been  made  but  is  progressing,  plenty  of 
funds  remaining  for  that  purpose.    The  specifications  are  appended. 

New  macadamized  roads. — In  the  same  bill  an  api)ropriatioai  of  $10,000 
for  roads  was  made.  Advertisement  for  bids  resulted  in  a  contract, 
made  October  29, 1890.  Some  work  was  done  in  the  autunm,  but  it 
was  su8i)efided  during  the  winter  and  resumed  in  the  spring,  and  the 
amount  that  the  appropriation  admitted  of  was  completed  in  June,  1891. 
Two  thousand  nine  hundred  and  thirty-three  lineal  feet  of  road,  441 
feet  of  sidewalk  flagging,  and  2,090  feet  of  gutters  were  laid.  Consid- 
erable paving  should  yet  be  done  to  the  roads.  This  is  a  rainy  climate, 
and  heavy  roads  have  in  the  pa«t  been  an  inconvenience  at  this  arsenal. 
The  specifications  are  sent  herewith. 

Wash-room  and  sinks  for  the  gun  factory. — In  the  fortification  bill  of 
August  18,  1890,  an  appropriation  for  this  building  was  made,  the 
amount  being  $12,000.  It  was  contracted  for  in  December,  1890,  and 
was  built  in  the  winter.  It  consists  of  a  one-story  brick  building  con- 
necting the  large  and  small  gun  shops  by  a  passageway.  It  contains  a 
large  room  with  washing  troughs  with  hot  and  cold  water.  Clothes 
closets  with  lock  and  key,  one  for  each  operative,  are  built  around  the 
wall.  Two  offices  for  timekeeper  and  subforemau  and  the  privy  for  the 
men  are  on  the  opjwsite  side  of  the  passageway.  The  power  trans- 
mission from  the  large  shop  to  the  small  one  is  overhead  in  this  pas- 
sage; also  the  electric-light  wires  and  steam  heating  pipes  pass  from  one 
shop  to  another  through  this  passage.    Probably  another  i>rivy  will 
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have  to  be  built  near  the  soutli  end  of  this  long  shop.    A  plan  of  the 
building  is  shown  on  Plate  11,  and  specifications  are  appended  hereto. 

Additional  railroad  sidings  and  scale  switch. — It  was  found  necessary 
to  have  more  sidings  to  prevent  delay  in  loading  and  unloading  carsj 
also  to  move  the  scale  to  a  more  convenient  place  for  weighing,  and  in 
the  same  bill  of  1890  $2,800  was  allowed  for  the  purpose.  The  work 
was  done  by  contract  in  the  spring  of  1891.  A  new  siding  530  feet  long, 
and  a  scale  switch  360  feet  long,  with  all  the  ne«e8sary  switches  and 
conveniences  for  using,  was  provided  by  the  contractor,  and  the  scale 
was  removed  and  properly  set  anew.  It  greatly  facilitates  weighing 
and  switching. 

I^ew  steam  engine  for  machine  shop, — ^In  the  same  bill  above  mentioned 
was  an  appropriation  for  a  150  horse-i)ower  engine  to  replace  the  old  one 
at  the  lower  shops.  A  Corliss  engine  and  some  shafting  and  pulleys 
were  put  in  by  contract  during  the  spring  of  1891.  It  has  worked  sat- 
isfactorily since  its  erection. 

Increased  facilities  for  shipine^it  by  water. — One  of  the  most  desirable 
improvements  for  facilitating  work  at  the  gun  factory  is  proper  means 
for  shipi)iiig  and  receiving  heavy  guns  by  river.  There  had  been  pur- 
chased a  50-ton  haud-power  crane,  but  it  was  never  of  any  use  either  at 
the  wharf  or  anywhere  else.  It  was  planned  to  lengthen  the  reach  of 
this  crane  and  increiise  its  capacity  to  60  tons,  and  to  set  it  on  the  wharf; 
also  to  dredge  the  bottom  along  the  wharf  and  out  to  the  river  channel^ 
to  give  aU  the  depth  of  water  needed  for  shipping  the  heaviest  guns. 

The  dredging  was  kindly  done  at  my  request  by  the  TJ.  S.  Engineer 
Corps,  by  authority  of  Lieut.  Col.  Gillespie,  in  charge  of  the  river  and 
harbor  improvements  in  this  locality.  The  alteration  of  the  crane  is 
nearly  completed,  the  foundation  built,  and  the  crane  will  be  set  and 
the  work  completed  this  autumn.  A  i2-iuch  gun  can  then  be  swung 
from  a  railroad  oar  onto  a  barge,  or  the  reverse,  and  a  very  necessary 
.adjunct  to  the  gun  factory  will  thus  be  secured. 

General  improvements^  repairs^  and  preservation. — Much  work  has  been 
done  in  grading  grounds,  repairing  old  and  making  new  gravel  roads, 
and  repairing  fences  and  public  buildings.  Nine  thousand  cubic  yards 
of  earth  excavated  for  the  foundations  of  the  south  wing  of  the  gun- 
factory  building  was  hauled  and  used  in  filling  in  low  wet  ground, 
jmncipally  between  the  east  fi'ont  of  the  barracks  and  the  canal.  This 
marshy  field  could  not  be  cultivated  and  has  heretofore  been  regarded 
as  injurious  to  the  health  of  the  post.  Filling  and  grading  has  also 
been  done  on  the  east  of  the  hospitid  and  on  the  west  of  the  new  quar- 
ters. Catch  basins  have  been  put  in  at  different  low  points  towards 
which  the  grounds  incline,  and  subdrains  are  laid  to  carry  off  the  water 
and  dry  the  soil.  All  this  will  imj)rove  the  appearance  and  the  sanitiiry 
conditions  of  the  arsenal.  One  thousand  two  hundred  feet  of  new 
broken-stone  and  gravel  roads  have  been  laid  and  old  ones  have  been 
kept  in  repair. 

Issuing  and  receiving  stores  and  material  incident  to  a  large  arsenal 
and  consequent  upon  the  prosecution  of  a  good  deal  of  work  has  been 
efficiently  carried  on  duiing  the  year.  Also  the  great  amount  of  clerk 
work  necessitated  by  the  a(»countability  and  the  business  transactions 
has  been  done  by  the  skilled  clerks,  at  the  expense  of  much  labor  and 
unvarying  industry. 
Respectfully, 

F.  H.  Parker, 
Lieut.  Col.,  Ord.  Dept.,  U.  8.  Army^  Commanding^ 
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APPENDICES  TO  REPORT  OF  PRINCIPAL  OPERATIONS  AT  WATERVLIET 
ARSENAL  FOR  TBE  FISCAL   YEAR  ENDED  JUNE  SO,   1891. 

Specifications  for  ike  proposed  waterservioe  system  at  the  Watervliet  Arsetial, 

It  is  intended  to  reconstruct  the  existing  water  system  at  the  arsenal  by  the 
addition  of  new  pipe  lines  in  such  a  manner  as  to  obtain  a  supply  from  the  mains  of 
the  West  Troy  Water  Wgrks  Company;  also  to  furnish  a  supply  of  river  water  for 
manufacturing  purposes.  But  in  diriding  the  service  thus  it  is  intended  to  have 
such  connections  made  as  will  allow  at  any  one  time  to  draw  a  supply  either  from 
city  water  or  river  water  through  the  whole  system. 

The  supply  of  city  water  will  be  made  by  means  of  an  84nch  main  and  a  i-inch 
"pass-by  ^^  at  A,  at  or  near  the  intersection  between  Sixth  avenue  and  the  arsenal 
wall,  and  by  means  of  a  6-inch  connection  on  Broadway  at  B.  The  8-inch  main  is 
to  be  provided  with  an  8-inch  gate  valve,  the  4-inch  "pass-by"  with  a  4-inch  gate 
valve  and  a  4-inch  wat-er  meter,  and  the  6-inch  connection  on  Broadway  with  a 
6-inch  gate  valve.  The  new  8-inch  main  leadB  first  in  a  southerly  direction  from  A 
to  C,  thence  in  an  easterly  direction  to  a  point,  D,  where  connection  with  the  present 
8-iuch  main  must  be  ma-do  by  means  of  a  Tee  and  two  8-inch  gate  valves. 

A  4-inch  connection  will  be  made  at  E  to  supply  a  hydrant,  Hf.  Another  4-inch 
connection  at  F  will  supply  a  hydrant,  H.2,  while  a  2-inch  wrought-iron  pipe  connec- 
tion must  be  made  from  point  G  with  the  water  service  of  the  cottage  at  I. 

At  K,  near  the  intersection  of  the  existing  two  8-inch  pipes  running  in  opposite 
directions,  an  8-inch  gate  valve  must  be  interposed  west  of  the  point  of  intersec- 
tion. 

At  L  a  6-inch  connection  mtist  be  made  from  the  existing  8-inch  pipe  to  a  hydrant, 
H3.  At  a  point,  M,  near  the  wall  of  the  small  gun  shop  connection  must  be  made 
with  the  4-inch  galvanized  wrought-iron  pipe  supplying  water  to  the  boiler,  and  a 
3-inch  pipe  must  be  laid  therefrom  to  a  point,  N,  with  a  2^inch  nozzle  at  N  and  O 
for  the  water  supply  _at  washroom  and  water  closets. 

A  2-inch  wrought-iron  pipe  connection  must  be  made  between  a  point,  P,  of  the  ex- 
isting 8-inch  pipe  and  the  east  wall  of  the  hospital,  where  it  is  to  be  jointed  to  the 
water  pipe  leading  into  the  building.  At  a  point,  R,  a  4-inch  connection  must  be 
made  with  a  hydrant,  H4. 

At  a  point,  S,  a  4-inch  gate  valve  must  be  interposed  into  the  pipe  leading  to  a 
hydrant  near  the  commanding  officer's  quarters.  At  a  point,  T,  a  4-inch  connection 
must  be  made  with  the  existing  8-inch  pipe,  with  a  4-incli  pipe  leading  to  a  hydrant, 
Hr.  a  2-inch  pipe  connection  is  to  be  carried  from  that  point  to  tne  two  officers' 
quarters,  Qi  and  Q2.  This  latter  pipe  must  be  suitably  connected  with  the  water 
service  of  both  quarters. 

The  existing  water  main  which  crosses  under  the  Erie  Canal  at  U  is  supposed  to 
be  an  8-inch  pipe,  and  terminates  at  or  near  a  poiut,  V.  From  this  point  a  6-inch 
pipe  must  be  laid  as  shown  on  the  map,  and  connected  with  the  8-inch  city  water 
main  on  Broadway  at  B. 

This  6-inch  pipe  is  to  have  a  6-inch  gate  valve  near  its  connection  with  the  8-inch 
city  main  on  Broadway,  and  is  also  to  be  provided  with  a  6-inch  gate  valve  at  W  and 
with  a  4-inch  connection  to  a  hydrant,  Hq.  At  J  a  2-inch  cross  connection  must  be 
made  and  connections  with  the  existing  water-supply  pipes  for  office  and  guard- 
house must  be  made.  At  X  a  4-inch  cross  connection  is  to  be  made,  the  northern 
branch  of  which  must  supply  a  hydrant,  Hr,  while  the  southern  branch  must  supjjl  v 
a  hydrant,  Ha,  and  terminates  at  Y.  A  3-inch  pipe  is  to  be  laid  and  connected  with 
the  existing  3-inch  pipe  at  a  pointy  Z,  to  supply  a  hydrant,  H«. 

The  new  water-service  system  is  shown  on  the  accompanying  map ;  also  all  pro- 
posed connections,  direction  of  pipe  lines,  and  location  of  hydrants. 

At  G,  P,  H5,  and  J  brass  stopcoclcs  must  be  interposed  into  the  2-inch  pipes  sup- 
plying houses. 

All  ditching  and  filling  must  be  done  by  the  contractor,  and  the  bottom  of  all 
pipes  must  be  5  feet  below  the  ground,  except  where  otherwise  directed  by  the  com- 
manding officer. 

The  contractor  is  to  furnish  and  put  in  place  and  connect  properly  all  pipes, 
hydrants,  valves,  gate  boxes,  water  meters,  and  all  other  material  required  for  the 
proper  execution  of  the  work. 

All  pipes  must  be  laid  straight  and  properly  drained,  all  joints  to  be  calked  with 
lead. 

The  whole  system  is  to  be  delivered  water  tight,  and  no  part  of  the  system  must 
be  covered  beibre  having  stood  satisfactorily  the  pressure  of  the  water  in  the  city 
mains. 

All  pipes  must  be  of  castJrou  except  where  otherwise  stated. 
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The  8-iiich  pipes  are  to  weigh  46  pounds  per  foot ;  the  6-inch  pipes,  30  pounds  per 
ibot;  the  4-ittch  pipes,  19  pounds  per  foot,  and  the  3-inch,  13^  pounds  per  foot. 

All  gate  valves  and  hydrants  must  he  of  the  Ludlow,  C-hapman,  or  other  approved 
pattern,  the  hydrants  to  he  donhle-nozzle  2i-inch.  The  water  meter  must  be  of 
a])proved  construction. 

The  contractor  is  to  furnish  all  labor  and  material  of  whatever  description  and  is 
to  furnish  the  whole  water  system  complete  as  shown  on  the  map  and  described  in 
these  specifications.  In  case  of  any  discrepancies  the  decision  of  the  commanding 
officer  will  be  final. 

Bidders  will  state  time  at  which  the  entire  work  will  be  completed  by  them.  A 
penalty  of  $10  will  be  exacted  for  each  and  every  day  of  delay  beyond  the  date  of 
completion  of  the  whole  work. 

The  foUowiug  are  the  approximate  quantities  of  the  principal  items  required  for 
the  work  to  be  done  : 

800  feet  of  8-inch  pipe. 

1,100  feet  of  6-inch  pipe. 

1,200  feet  of  4-inch  pipe. 

600  feet  of  3-inch  pipe. 

4  8-inch  gate  valves. 

2  6-inch  gate  valves. 

1  4-inch  gate  valve. 

7  gate  boxes. 

1  4-inch  water  meter. 

Tees,  specials,  crosses,  etc.,  about  3  tons. 

9  double-nozzle  2|-iuch  hydrants. 

The  above  len^hs  of  8,  6,  4,  and  3  inch  pipes  are  approximate  only,  and  the  con- 
tractor must  verif}'^  for  himself  the  exact  length  required  by  actual  measurements 
on  the  grounds  or  otherwise. 

All  lines  will  be  staked  out  by  the  Ordnance  Department  on  the  grounds  for  this 
purpose. 

Payment  will  be  made  at  the  completion  of  the  whole  work,  or  in  monthly  install- 
ments, at  the  discretion  of  the  commanding  officer. 


SpedficafUms  far  ootiBirucHng  sewers  and  drains  at  Watervliei  Arsenal,  West  T^roy, 
N,  Y.J  comprising  trenching j  ha^k  filling ^  furnishing  and  laying  setoer  and  drain  pipes, 
furnishing  bricks,  sand,  and  cement,  iron  castings,  building  manholes  and  catch' 
basins,  etc. 

The  work  to  be  done  consists  of  furnishing  all  materials,  making  all  excavations, 
and  constructing  all  the  sewers,  drains,  and  a])purtenances,  complete  and  ready  for 
use  upon  such  locations  and  at  such  grades  as  the  commanding  officer  may  direct, 
and  in  accordance  with  the  coutnict  and  specifications  presented  herewith. 

All  materials  and  all  labor,  tools,  and  other  necessary  appliant;es  for  the  full  com- 
pletion of  the  work,  as  specified,  are  to  be  furnished  by  the  contractor.      * 

Plans  and  profiles  may  be  examined  and  all  necessary  information  may  be  obtained 
at  the  Watervliet  Arsenal. 

The  estimated  quantities  of  the  amount  of  work  to  be  done  is  as  follows: 

SEWERS. 

1,306  cubic  yards  earth  excavation  and  back  filling. 

2,680  cubic  yards  rock  excavation. 
36  manholes. 

linear  feet  of  10-inch  sewer  pipe. 

linear  feet  of  8-inch  sewer  pipe. 

linear  feet  of  6-inch  sewer  pipe. 

linear  feet  of  4-inch  sewer  pipe. 

iron  pipe. 

DRAINS.  ^ 

468  cubio  yards  earth  excavation  and  back  filling. 
886  cubic  yards  rock  excavation. 
6  manholes. 
6  catch-basins. 

linear  feet  10-inch  pipe. 

linear  feet  8-inch  pipe. 

linear  feet  6-inch  pipe. 
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The  above  qaantities  are  approximate,  and  the  commanding  officer  reserves  the 
right  to  increase  or  altogether  omit  any  item  as  may  be  deemed  advisable  in  his 
judgment. 

The  bidder  will  state  name  of  pipe  and  brand  of  cement  he  proposes  to  use  on  the 
work. 

The  sewers  and  drains  are  to  be  laid  in  such  locations  and  upon  such  lines  and 
grades  as  the  commanding  officer  shall  designate. 

All  the  pipes,  bricks,  jute,  sand,  and  cement,  manhole  and  catch-basin  castings 
will  be  fui'nished  by  the  contractor. 

The  contractor  shall  be  held  responsible  for  any  loss  incurred  or  damage  done  to 
pipes  or  materials  firom  the  time  of  delivery  until  laid  and  covered. 

No  pipe  shall  be  laid  or  used  which  is  known  or  may  be  found  to  be  defective. 
Notice  shall  always  be  given  to  the  commanding  officer  of  any  defective  or  imperfect 
material,  and  it  shall  be  set  aside  and  marked.  If  any  defective  pipe  shall  have 
been  found  to  have  been  laid  it  shall  be  removed  and  replaced  by  sound  and  unob- 
jectionable pipe  at  the  contractor's  expense. 

Trenches, 

Trenches  for  sewers  and  drains  shall  be  opened  in  accordance  with  the  lines  and 
grades  given  for  the  work,  and  as  far  in  advance  of  the  construction  as  may  be 
required  by  the  commanding  officer,  but  no  further. 

The  paving,  gravel,  maciidamizing,  or  other  surface  material  shall  be  carefully 
taken  off  and  put  on  one  side  of  the  trench;  the  remaining  excavation  shall  be  put 
upon  the  other  side  of  the  trench,  so  that  there  shall  be  no  waste  of  material,  and 
in  such  manner  as  to  leave  two  (2)  feet  between  the  edge  of  the  trench  and  the 
material  so  deposited. 

The  earth  is  to  be  compactly  placed  along  the  trench  so  as  to  be  of  as  little  annoy- 
ance as  possible,  and  a  passage  left  for  vehicles,  so  far  as  practicable,  and  no  obstruc- 
tion shall  be  placed  upon  the  sidewalks.  Earth  and  all  material  shall  be  so  placed 
that  free  access  may  be  had  at  any  time  to  all  hydrants  and  water  gates. 

All  surplus  earth  and  other  material  from  the  excavation  shall  be  removed  and 
disposed  of  at  the  expense  of  the  contractor,  unless  claimed  by  the  commanding 
officer. 

Where  rock  is  encountered  it  shall  be  taken  out  to  a  depth  of  six  (6)  inches  below 
the  under  side  of  pipe. 

In  the  sewer  the  excavation  so  made  shall  be  refilled  from  the  bottom  of  the 
trench  to  two  (2)  feet  above  the  sewer,  with  earth  free  from  stone,  or  such  material 
as  shall  be  approved  by  the  commanding  officer,  in  thin  layers  and  properly  and 
thoroughly  rammed. 

In  the  drain  the  trench  shall  be  refilled  to  within  eighteen  (18)  inches  of  the  sur- 
face with  suitable  stone  found  on  the  work,  on  top  of  which  an  Inverted  sod  shall 
be  placed,  and  the  remainder  refilled  with  earth. 

The  contractor  is  solely  responsible  for  all  damages  or  injuries  to  persons,  struc- 
tures, or  property  caused  by  blasting  or  otherwise,  or  from  neglect  in  not  properly 
guarding  the  trenches. 

PIPE-LAYING. 

All  sewer  pipe  and  branches  are  to  be  laid  with  joints  close  butted,  well  filled  with 
mortar,  and  scraped  clean  inside  after  laying,  and  not  bearing  upon  the  sleeves. 

Before  filling  the  joints  with  mortar  a  narrow  gasket  of  clean  and  sound  jute 
shall  be  introduced  and  properly  and  tightly  calked  so  as  to  leave  sufficient  depth 
for  the  mortar;  the  mortar  shall  not  be  used  until  the  inspector  has  pronounced  the 
packing  and  depth  to  be  satisfactory.    The  drain  pipe  shall  be  laid  with  loose  joints. 

Before  lowering  pipes  and  branches  into  the  trench  they  shall  first  be  properly 
fitted  together  on  the  surface  of  the  ground  in  the  order  and  position  in  which  they 
are  to  be  finally  laid. 

Every  open  end  of  a  sewer  or  drain  shall  be  securely  closed  before  leaving  the 
work  at  any  time. 

MANHOLES. 

Manholes  will  be  four  (4)  feet  in  diameter  inside  at  the  middle  of  the  sewer,  or  of 
such  other  dimensions  as  the  commanding  officer  sh;ill  direct ;  to  diminish  to  two 
(2)  feet  in  diameter  eight  (8)  inches  below  the  grade  of  the  ground,  and  to  be  capped 
with  a  cast-iron  frame  and  cover,  in  accordance  with  the  plans.  The  brickwork  is 
to  be  eight  (8)  inches  thick  throughout  and  is  to  be  plastered  on  the  outside  with 
Rosendale  cement.  Steps  will  be  ouilt  in  each  man-hole,  to  be  of  brick  or  iron,  as 
the  commanding  officer  shall  direct. 
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CATCH-BABIXS. 

The  cat-oh-basiDS  will  be  fiye  (5)  feet  in  diameter,  or  of  sacb  other  dimensions  as 
the  oommanding  officer  shall  direct;  to  diminish  to  two  feet  six  inches  (2'  6'')  in 
diameter,  ten  (lO)  inches  below  the  surface  of  the  ground,  and  to  be  capped  witli- 
the  regular  cast-iron  surface  cover;  the  brick  work  is  to  be  ei£;ht  (8)  inches  thick 
throughout  and  to  be  plastered  on  the  outside  with  Bosendale  cement.  Catch- 
basin  IS  to  be  supplied  with  a  patent  No.  2  trap. 

MATERIALS  AND  WORKMANSHIP. 

The  cement  must  be  equal  in  quality  to  the  best  Rosendale  cement,  and  made  by 
manufacturers  of  established  reputation;  it  must  be  fresh  and  very  fine  ground,  and 
in  well  made  and  lined  casks.  The  tensile  strength  of  a  specimen,  24  hours  after 
molding,  air-dry,  must,  not  be  less  than  80  pounds  per  square  inch  of  section.  To 
insure  its  good  quality  all  the  cement  furnished  by  the  contractor  will  be  subject 
to  inspection  and  rigorous  tests,  and  if  found  of  improper  quality  will  be  branded, 
and  must  be  immediately  removed  from  the  site.  The  contractor  shall,  at  all  times 
keep  in  store,  at  some  convenient  point  in  the  vicinity  of  the  work,  a  sufficient  quan- 
tity of  cement  to  allow  ample  time  for  the  tests  to  be  made  without  delay  to  the 
work  of  construction.  The  commanding  officer  shall  be  notified  at  once  of  each 
delivery  of  cement.  It  shall  be  stored  in  a  tight  building,  and  each  cask  must  be 
raised  seyeral  inches  above  the  ground  by  blocking  or  otherwise. 

The  sand  used  for  masonry,  mortar,  etc.,  must  be  clean,  coarse,  and  sharp,  free 
from  loam  and  pebbles. 

All  mortar  shall  be  prepared  from  cement  and  sand  of  the  qualities  before  de- 
scribed. The  ingredients  shall  be  thoroughly  mixed  dry,  and,  unless  otherwise  di- 
rected, in  the  following  proportions: 

For  cement  mortar  used  in  brick  masonry  one  part  (by  measure)  of  cement  to  one 
and  one-half  parts  of  sand.  For  cement  mortar  used  in  pipe  laying  one  part  (by 
measure)  of  cement  to  one  part  of  sand. 

The  brick  shall  be  of  the  best  quality  of  hard  bricks,  burnt  hard  entirely  through- 
out, regular  and  uniform  in  shape  and  size,  and  of  compact  texture.  Bricks  which 
after  being  thoroughly  dried  and  then  immersed  in  water  for  twenty-four  (24)  hours 
absorb  more  than  sixteen  (16)  per  cent  in  volume  of  water  will  be  rejected. 

ITie  pipes  will  be  equal  to  the  best  vitrified  salt-glazed  Akron  or  Columbus. 

All  pipes  must  be  straight  and  substantially  circular  in  croSvS-sections ;  to  bo 
made  of  proper  material  and  thoroughly  vitrified  and  glazed.  No  fire  crack  extend- 
ing through  the  pipe  will  be  allowed,  and  only  single  fire  cracks  of  very  short 
lengths  allowed  when  not  extending  more  than  one-half  through  the  thickness  of 
the  pipe. 

Pipes  and  specials  must  be  free  from  large  lumps,  blisters,  or  flakes,  and  must  give 
a  smooth,  even  surface  on  the  interior.  All  hubs  must  be  of  sufficient  diameter  to 
receive  to  their  full  depth  the  spigot  end  of  the  following  pipe  without  any  clip- 
ping, and  also  to  leave  a  space  of  not  less  than  one-fourth  of  an  inch  in  width  for 
the  gasket  and  mortar  joints. 

Pipes,  branches,  etc.,  will  be  subject  to  inspection  and  tests,  and  aU  rejected  pipe 
is  to  be  removed  immediately,  and  said  rejected  pipe  and  branches  are  not  to  be 
used  on  any  portion  of  the  work,  but  replaced!  by  pipes  and  branches  acceptable  to 
the  commanmng  officer. 

Four  (4)  inch  Y  branches  properly  closed  by  vitrified  stoppers  will  be  provided 
where  directed  by  the  oommandmg  officer. 

Bidders  will  also  state  price  per  foot  for  red-clay  drain  pipe  of  the  sizes  specified, 
if  obtainable. 

Whenever  it  may  be  necessary  to  cross  or  interfere  with  existing  culverts,  drains, 
or  other  water  courses,  sewers,  water  pipes  or  fixtures,  gas  pipes  or  fixtures,  or 
other  structures  needing  special  care  notice  shall  at  once  be  ^iveu  to  the  command- 
ing officer,  and  the  work  snail  be  done  according  to  his  directions. 

The  contractor  shall  make  temporary  provisions  for  all  such  structures  or  fixtures 
interrupted  during  the  progress  of  the  work,  and  shall  replace  them  in  as  good  con- 
dition as  when  found.  All  drains  shall  be  kept  unobstructed  and  free  for  the  pas- 
sage of  surface  water.  All  objects  shall  be  sustained  securely  in  place  until  the 
work  is  completed;  all  buildings,  walls,  fences,  or  other  structures  whose  removal 
is  necessary  for  the  construction  of  the  sewer  shall  be  replaced  by  the  contractor  in 
as  good  condition  as  before  being  removed. 

AH  damages  shall  be  thorou^ly  repaired  and  all  work  requiring  it  shall  be 
strengthened  to  meet  any  additional  strain  that  the  laying  of  the  sewers  may  im- 
pose upon  it. 

All  the  cost  of  doin|^  any  work  above  indicated  is  to  be  included  in  the  bid  for 
the  items  herein  specified,  notwithstanding  that  the  location  of  said  works  may  not 
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be  on  record^  and  any  damage  done  or  caused  by  act  or  neglect  on  his  part  is  to  bo 

paid  for  by  iiie  contractor. 

In  all  cases  where  necessary  to  prevent  the  caving  in  of  the  bank  the  contractor 
must  farnish  and  put  in  suitable  bracing  materials  and  remove  the  same  as  the 
trenches  are  filled,  without  charge  therefor.  He  shall  also  furnish  lumber  for  grade 
boards,  and  set  all  that  are  necessary  for  the  same  without  additional  charge. 

The  contractor  shall  during  the  nighttime  put  up  and  maintain  such  barriers  and 
red  lights  as  will  effectually  prevent  the  happening  of  any  accident  in  consequence 
of  his  work,  as  he  will  be  solely  liable  for  all  damages  caused  by  any  neglect  on  his 
part  or  that  of  his  employes. 

'  In  covering  the  sewers  the  best  earth  from  the  trench,  entirely  free  from  stones, 
shaJl  be  carefiilly  rammed  around  the  sewer,  and  the  remainder  placed  upon  the 
sewers  in  layers  of  not  more  than  two  (2)  feet,  and  thoroughly  rammed  or  puddled. 

In  covering  the  drains  the  trench  shall  be  refilled  to  within  eighteen  (18)  inches 
of  the  surface  with  suitable  stone  found  on  the  work,  on  top  of  which  an  inverted 
sod  shall  be  pla<)ed,  and  the  remainder  refilled  with  earth. 

The  sewer-trenchcs  shall  be  refilled  with  the  materials  furnished  from  their  exca- 
vation, i>rovided  it  be  of  proper  quality,  but  in  case  sufficient  suitable  material  is 
not  obtained  in  this  way,  that  which  is  suitable  shall  be  furnished  by  the  contractor, 
and  he  shall  remove  or  uniformly  spread  over  the  surface  all  material  not  used  in 
filling. 

In  all  cases  where  required,  the  class  of  surface  before  existing  shall  be  replaced 
BO  as  to  be  in  every  way  equal  to  that  surface  in  material  and  workmanship  and 
satisfactory  to  the  commanding  officer. 

The  back-filling  ^nd  removal  of  materials  shall  follow  closely  upon  the  completion 
of  the  sewer,  and  iii  case  of  neglect  or  delay  to  do  this  work,  the  commanding 
officer  may,  after  one  day's  notice,  do  the  work  and  deduct  the  cost  firom  any  pay- 
ment due  the  contractor. 

Any  unfaithful  or  imperfect  work  that  may  bo  discovered  before  the  final  accept- 
ance of  the  work  shall  be  corrected  immediately  upon  the  requirement  of  the  com- 
manding officer,  notwithstanding  that  it  may  have  oeen  overlooked  and  estimated. 
The  inspection  of  the  work  shall  not  relieve  the^ontractor  of  any  of  his  obligations 
to  perform  sound  and  reliable  work  as  herein  described. 

The  contractor  shall  keep  the  work  in  repair  until  after  final  payment,  and  shall 
correct  and  repair  promptly  during  that  time  all  leaks  and  failures  of  whatever  de- 
scription and  all  settlements  or  irregularities  of  paving  or  other  surfacing,  and  any 
imperfect  work  upon  sewers,  drains,  or  other  structures,  and  shall  deliver  the  work 
in  all  respects  in  good  condition  at  the  end  of  that  time. 

In  all  operations  connected  with  the  work  herein  specified,  all  existing  ordinances, 
and  all  Jaws  and  regulations,  controlling  or  limiting  in  any  way  the  actions  of  those 
engaged  on  the  work,  or  affecting  the  materials  applied  to  them,  must  be  re8X)ected 
ana  strictly  attended  to. 

All  direction  and  instruction  will  be  given  by  the  commanding  officer  of  the 
Watervliet  Arsenal,  or  his  authorized  assistants,  and  he  shall  have  it  in  his  power  to 
make  such  changes  in  the  forms,  dimensions,  grades,  and  alignments  of  the  work  as 
the  interests  of  the  arsenal  shall  seem  to  require.  Any  increased  cost  resulting 
there&om  shall  be  paid  at  the  price  provided  for  in  the  contract  for  each  class  of 
work. 

All  grades,  locations,  dimensions,  and  heights  will  be  given  by  proper  stakes  and 
bench-marks.  Such  stakes  and  bench-marks  must  be  preserved  by  the  contractor 
until  the  prosecution  of  the  work  requires  their  removal.  If  the  contractor  in  a 
willful  and  careless  manner  removes,  or  causes  the  removal,  of  any  of  the  said  stakes 
or  bench-marks,  before  the  prosecution  of  the  work  requires  itj  the  expense  of  re- 
placing them  will  be  charged  the  contractor,  and  the  amount  deducted  from  the 
amount  due  on  his  final  settlement. 

The  commanding  officer  will  make  all  measurements  and  decide  as  to  the  amount 
or  quality  of  the  several  kinds  of  work,  and  as  to  the  quality  of  the  materials.  All 
work  and  all  material  shall  be  subject  to  his  approval. 

^  The  commanding  officer  shall  also  decide  as  to  the  meaning  or  intent  of  anv  por- 
tion of  these  specifications,  where  the  same  may  be  found  obscure,  and  he  shall  have 
the  right  to  correct  any  errors  and  omissions  in  them.  Where  corrections  are  neces- 
sary for  the  proper  fulfillment  of  their  intention,  the  action  of  such  correction  is  to 
date  from  the  time  that  the  commanding  officer  gives  notice  thereof. 

No  claims  for  extra  work  shall  be  allowed,  unless  the  same  shall  have  been  in  pur- 
suance of  a  written  order  &om  the  conmianding  officer.  All  claims  for  extra  work 
so  ordered  must  be  made  to  the  commanding  officer,  in  writing,  before  the  payment 
of  the  next  succeeding  estimate,  after  the  work  was  performed,  and  failing  to  make 
such  claim,  the  same  shall  be  considered  as  abandoned  by  the  contractor. 

The  contractor  shall  employ  competent  foremen  aAd  experienced  mechanics,  and 
others  skilled  in  the  several  parts  mat  are  given  them  to  do;  and  shall  immediately 
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disGharge,  when  required  to  do  so  by  the  commanding  officer,  any  incompetent  man 
or  anyone  disposed  to  be  disorderly. 

Payments  will  be  made  by  the  commanding  officer  at  the  request  of  the  contractor ; 
bat  not  oftener  than  once  a  month. 

It  is  expressly  understood  that  sncli  estimates  shall  only  be  made  when  the  work 
progresses  as  rapidly  as  may  be  required  by  the  commanding  officer,  and  in  accord- 
ance with  the  provisions  of  the  contract.  * 

The  estimates  exhibited  at  this  date  are  only  approximate ;  and  no  claims  growing 
oat  of  the  misconception  of  the  quantities  of  the  kinds  of  work,  or  of  any  error  in  the 
approximate  statement  of  them  at  this  date,  arc  to  be  allowed  or  considered  valid. 

The  work  shall  be  begun  and  carried  on  at  such  points,  and  in  such  order  of  pre- 
cedence, and  at  such  times  and  season,  as  may  from  time  to  time  be  directed  by  the 
commanding  officer. 

Bids  are  required  for  the  work  divided  into  classes  as  follows,  viz : 

I.  For  all  earth  excavation  in  sewcr-trenches,  including  excavation  for  man- 
holes, and  other  structures  appertaining  to  the  sewer,  and  the  disposal  of  material 
and  refilling  of  trenches  (roUiu^,  ramming,  and  watering  where  required),  includ- 
ing sheeting  and  shoring,  bridging  and  fencing,  and  removal  of  the  same ;  all  pro- 
tection and  restoration  of  buildings,  fences,  existing  sewers,  cisterns,  water-pipes, 
hoose-drains,  etc. ;  all  resurfacing  and  repaving  of  roads  and  all  other  incidental 
work;  the  trenches  to  be  measured  three  (3)  feet  in  width  for  all  sizes  of  pipe,  the 
sum  of cents  ( cents)  per  cubic  yard. 

II.  For  all  earth  excavation  in  drain- trenches,  including  excavation  for  man- 
holes, catch-basins,  and  other  structures  appertaining  to  the  drain,  and  the  disposal 
of  material  and  refilling  of  trenches,  including  sheeting  and  shoring,  bridging  and 
fencing,  and  remo^'al  of-  the  same;  all  protection  and  restoration  of  buildings, 
fences,  existing  sewers  and  drains,  cisterns,  water-pipes,  house-drains,  etc. ;  all  re- 
surfacing and  repaving  of  roads  and  all  other  incidental  work ;  the  trench  to  be 

measured  ^hree  (3)  feet  in  width  for  all  sizes  of  pipe,  tlfesumof cents  ( 

cents)  per  cubic  yard. 

III.  For  all  rock  excavation  in  sewer-trenches,  including  excavation  for  man- 
holes and  other  structures  appertaining  to  the  sewers,  and  disposal  of  materials  and 
refilling  of  trenches,  including  sheeting  and  shoring,  bridging  and  fencing,  and  re- 
moval of  the  same^  all  pumping  or  bailing  or  otherwise  disposing  of  water;  all  pro- 
tection or  restoration  ot  buildings,  fences,  existing  sewers  or  drains,  cisterns,  water- 
pipes,  etc. ;  all  resurfacing  and  repaving  of  roads  and  all  other  incidoutal  work;  the 

trencnes  to  be  measured  three  (3)  feet  in  width  for  all  sizes  of  pipe,  the  sum  of 

per  cubic  yard. 

rV.  For  all  rock  excavation  in  drain  trenches,  including  excavation  for  manholes, 
catch-basins,  and  other  structures  appertaining  to  the  drains,  and  disposal  of  ma- 
teiialB  or  refilling  of  trenches,  including  sheeting  and  shoring,  bridging  and  fcno- 
ing,  and  removal  of  the  same ;  all  pumping  and  bailing  or  otherwise  disposing  of  the 
water ;  all  protection  or  restoration  of  Duudings,  fences,  existing  sewers  or  drains, 
cisterns,  water-pipes,  etc. ;  all  resurfacing  or  repaving  of  roads  and  all  other  inci- 
dents work;  the  trenches  to  be  measured  three  (3)  feet  in  width  for  all  sizes  of 
pipe,  the  sum  of per  cubic  yard. 

y.  For  laying  sewer-pipe,  including  branches  or  inlets,  furnishing  all  tools  and 
all  materials,  and  doing  all  labor  incidental  thereto,  the  lengihs  to  be  measured 
along  the  center  of  the  pipe  as  laid,  the  following  prices  for  the  various  sizes : 

For  10-inch,  the  sum  of per  linear  foot. 

For  8-inch,  the  sum  of per  linear  foot. 

For  6-inch,  the  sum  of per  linear  foot. 

For  4-inch,  the  sum  of per  linear  foot. 

yi.  For  laying  drain-pipe,  including  branches  and  inlets,  furnishing  all  tools  and 
all  materials,  and  doing  all  labor  incidental  thereto,  the  lengths  to  be  measured 
along  tiie  center  of  the  pipe  as  laid,  the  following  prices  for  the  various  sizes : 

For  10-inch,  the  sum  of per  linear  foot. 

For  8-inch,  the  sum  of per  linear  foot. 

For  6-inch,  the  sum  of per  linear  foot. 

VII.  For  laying  all  manholes  complete,  furnishing  the  cast-iron  covers,  bricks, 
sand,  and  cement,  the  sum  of dollars  each. 

VIII.  For  laying  up  all  catch-basins  complete,  furnishing  the  cast-iron  covers 
and  traps,  bricls,  sand,  and  cement,  the  sum  of dollars  ($ )  each. 

IX.  For  doing  any  and  all  work  not  included  in  these  specifications  under  th^ 
above  items,  the  various  prices  set  against  the  several  items  as  follows; 

Laborers, per  day. 

Single  teams  and  drivers, iier  day. 

Double  teams  and  drivers, per  day,  * 

First-class  masons, per  day. 

Pelpersi per  day. 
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Foremen, per  day. 

Ledgemen^ per  day. 

Bidders  will  state  time  at  which  the  entire  work  will  he  completed  hy  them.  A 
penalty  of  $20.00  will  he  exacted  for  each  and  every  day  of  delay  heyond  the  date 
of  completion  of  the  whole  work. 


Spedfioatums  for  the  oansttuciion  of  roads  at  the  WatervUet  Arsenal,  West  Troy,  N.  T, 

The  roads  to  he  constructed  and  paved  are  shown  on  the  accompanying  mAp.  As 
regards  their  width,  the  wording  of  these  specifications  takes  precedence  over  the 
dimensions  figured  in  drawings.  Such  width  may  be  increased  or  diminished  at  the 
option  of  the  commanding  ofiicer.  The  grade  of  all  roads  will  follow,  as  much  as 
possible,  the  natural  grade  of  the  grounds. 

Grade  stakes  and  line  stakes  wifl  he  furnished  and  set  h^  the  Department. 

The  top  level  of  existing  paved  roads  will  be  retained  in  the  new  roads,  except 
where  otherwise  directed  h^  the  commanding  officer,  who  may  also  change  the  lines 
of  roads,  if  this  should  be,  m  his  Jnd^ent,  preferable. 

The  crown  of  all  macadam  roads  is  intended  to  be  about  6  inches,  but  such  crown, 
will  be  determined  by  the  commanding  officer  fir  each  individual  road,  and  before 
execution  the  contractor  will  ask  for  proper  directions  in  this  respect. 

Any  gravel  necessary  for  the  work,  in  conformity  with  these  specifications,  will 
be  furnished,  unscreened,  alon^  the  Hudson  Kiver  dock,  by  the  Department. 

All  flagging  required,  as  specified,  will  also  be  furnished  by  the  Department  at  the 
line  of  work  where  such  flagging  will  be  needed. 

All  other  materials,  also  au  labor  of  any  kind,  and  all  tools  and  appliances  re- 
quired for  the  proper  prosecution  of  the  work,  must  be  furnished  by  the  contractor. 

All  excavat-ed  material  that  is  left  along  the  line  of  the  work  after  its  completion 
will  be  removed  by  the  Ordnance  D^artment.  . 

The  following  are  the  approximate  quantities  of  the  work  to  be  done : 

Granite  roads  and  pavements 1,700  square  yards. 

Macadam  roads  and  pavements 5,000  square  yards. 

Flagging  laid 2,300  square  feet. 

The  amount  of  work  to  be  done  may  be  increased  or  diminished  at  the  discretion 
of  the  commanding  officer,  in  view  of  the  funds  available  for  the  purpose. 
Bids  will  be  received  as  follows : 

1.  Price  per  cubic  yard  of  earth  excavation. 

2.  Price  per  cubic  yard  of  rock  excavation. 

3.  Price  per  square  yard  of  macadam  road,  on  rock  bottom. 

4.  Price  per  square  yard  of  macadam  road,  on  earth  bottom. 

5.  Price  per  square  yard  of  granite  pavement. 

6.  Price  per  square  foot  of  nagging  laid. 

7.  Price  per  square  foot  of  paved  gutter. 

The  excavations  for  macadam  roads  and  pavements  will  be  paid  for  at  the  rate 
given  in  items  1  and  2. 

The  cost  of  all  excavation  necessary  for  the  construction  of  granite-block  roadi| 
and  pavements  shall  be  included  in  the  price  paid  for  the  pavement. 

Loose  or  surface  shale  will  be  paid  for  at  the  price  stated  in  item  1 ;  the  price  in 
item  2  is  for  excavation  of  solid  rock  only. 

In  doubtful  cases  the  decision  of  the  commanding  officer  will  be  final. 

Payment  will  be  made  upon  the  completion  of  the  whole  work,  or,  at  the  request 
of  the  contractor,  in  two  installments  of  50  per  centum  each.  No  payment  will  be 
made  for  more  than  the  full  value  of  the  amount  of  the  work  done  by  the  con- 
tractor.* 

The  time  for  the  completion  of  the  whole  work  will  be  stated  in  the  bid.  A  pen- 
alty of  $10  will  be  exacted  for  each  and  every  day  of  delay  beyond  the  time  stated 
in  the  contract  for  the  completion  of  the  whole  work.  * 

MACADAM  ROADS  AND  FAVEMENT8. 

All  roads  designated  A  on  the  map  are  to  have  macadam  pavement.  Most  of  these 
roads  run  over  rock  ground,  whUe  some  of  them  will  be  made  on  a  substantial  earth 
soil. 

All  macadam  rocads  will  be  16  feet  wide,  except  where  otherwise  figured  on  the 
plan. 

All  such  roads  whose  grade  or  location  does  not  permit  drainage  without  gutters 
must  be  provided  with  stone  gutters,  18  inches  wide,  on  one  or  on  both  sides  of  the 
road,  as  noted  on  the  map.    8aid  gutters  must  have  such  depths  as  to  drain  the  roads 
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effectively  and  at  the  Baine  time  must  not  obstruct  the  gronnds  more  tlian  required. 
The  gutters  must  bo  paved  with  suitable  stone,  tiimished  by  the  Department. 

The  grounds  for  macadam  roads  munt  be  cleared  and  levek;d,  of  the  prescribed 
width;  and,  if  necessary,  excavated  to  the  depth  of  the  ro2id  covering,  t.  e.j  8  inches 
on  Tock  ground  and  16  inches  on  earth. 

All  roots  of  trees  and  soft  and  spongy  spaces  not  affording  a  firm  bearing  must  be 
removed  and  their  places  filled  with  suitable  gravel  or  broken  stone.  This  surface 
must  then  be  rolled  with  a  heavy  roller  in  order  to  compact  it,  and  the  shape  of 
such  surface  must  coincide  with  the  shape  of  the  finished  ruud. 

On  this  roadbed  (on  rocky  ground)  a  layer  of  broken  stone  of  6  inches  in  depth  is 
then  to  be  placed.  This  stone  must  be  as  nearly  as  practicable  uniform  in  size  and 
of  approved  quality,  and  all  of  it  must  pass  through  a  2i-inch  ring.  When  spread 
out  uniformly  it  must  be  rolled  with  a  neavy  roller  for  several  hours  till  the  mass 
will  not  yield  under  the  roller. 

A  layer  of  very  fine  broken  stone,  not  exceeding  f  of  an  inch  in  largest  dimensions, 
must  tnen  be  spread  on  the  surface  not  less  than  2  inchi's  thick,  and  this  in  turn 
must  be  compacted  by  rolling  with  a  steam  roller  of  about  15  tons  weight. 

Finally  a  tnin  covering  of  stone  screenings  or  grit,  not  larger  than  a  pea,  mixed 
with  a  very  small  percentage  of  hardpan,  must  be  spread  over  the  road  uniformly 
and  compacted  by  rolling  with  a  heavy  roller. 

Each  layer  of  the  road-covering  must  be  thoroughly  sprinkled  in  connection  with 
the  rolling,  and  the  rolling  must  be  continued  till  the  water  flushes  to  the  surface, 
and  till  the  road  La  sufficiently  compacted. 

Where  roads  are  made  on  ground  other  than  rock  the  roadbed  or  ground  will  be 
excavated  to  a  depth  of  16  inches,  if  necessary. 

The  road-bed  will  be  prepared  in  the  same  manner  as  specified  for  roads  on  rock 
ground,  and,  when  compacted,  a  layer  of  8  inches  in  height  of  gravel  will  be  put 
on  it  and  rolled  with  a  heavy  roller  till  sufficiently  compacted.  Gravel  for  this  pur- 
pose will  be  furnished  by  the  Ordnance  Department  on  the  river  dock.  The  eon- 
tractor  must  screen  this  gravel  properly  and  no  gravel  must  be  used  in  the  con- 
struction of  the  road  larger  in  size  than  will  pass  through  a  2i-inch  ring  nor  anything 
smaller  than  will  pass  through  a  l^inch  ring.  On  this  layer  of  compacted  gravel 
must  be  laid  a  layer  of  broken  stone  6  inches  thick,  and  *^on  this  a  layer  of  very 
fine  broken  stone,  and  then  a  coating  of  fine  screenings,  etc.,  substantially  as  speci- 
fied above  for  macadam  roads  on  rock  ground.  All  broken  stone  must  be  of  a  very 
hard  quality,  and  the  pieces  must  be  approximately  cubical  in  form.  Bidders  will 
submit  samples  of  the  different  materials  they  propose  to  use  in  the  construction  of 
macadam  roads. 

ORAMTTE-BLOGK  ROABS  AND  PAVEMENTS. 

These  roads  extend  from  the  main  gate  to  the  wooden  bridge  across  the  Erie  Canal, 
and  from  the  western  end  of  this  bridge  to  the  wall  of  the  storehouse  marked  S  on 
the  map.  ^uch  roads  are  at  present  paved  with  stone  blocks  and  flagging.  This 
pavement  will  be  taken  up  and  placed  alongside  the  roads  in  such  a  manner  as  not 
to  impede  the  traffic  of  wagons  entirely  alongside  the  roads.  Such  flagging  as  is  in 
good  condition  will  be  used  again  hy  the  contractor  in  the  construction  of  the  new 
roads.  Any  deficiency  on  good  and  suitable  flagging  will  be  supplied  by  the  Ord- 
nance Department. 

All  roadbeds  for  granite-block  pavements  must  be  excavated  to  a  depth  of  18 
inches  below  the  surface  of  the  finished  road.  Should  there  be  any  spongy  material 
or  vegetable  matter  in  the  bed  thus  prepared,  it  shall  be  removed  and  the  space 
filled  with  fine  gravel  or  broken  stone,  and  carefully  rammed  so  as  to  make  such 
filling  compact  and  solid. 

The  entire  roadbed,  after  having  been  brought  to  the  required  8ubgra<le,  shall 
be  rolled  with  a  heavy  roller  weighing  not  less  than  10  tons,  until  the  surtace  is 
firm  and  compact.  Parts  of  the  roadbed  which  can  not  be  reached  by  the  heavy 
roller  shall  be  tamped  or  rolled  with  a  smaller  roller  and  siirinkled  with  water  if 
required. 

On  the  roadbed  so  prepared  must  be  put  a  uniform  layer,  6  inches  higher,  of  sound 
broken  stone  of  approved  quality,  2^-inch  ring.  This  must  be  rolled  down  till  the 
mass  will  not  yield  under  the  roller. 

A  sand  bed  about  3  inches  thick  is  to  be  prepared  on  top  of  the  foundation  of. 
broken  stone.    The  sand  must  be  clean  and  sharp,  without  too  large  an  admixture 
of  large  stone,  that  is,  1  inch  or  over.    Gravel  for  this  material  will  be  found  by  the 
contractor  on  the  dock.    He  has  to  screen  it  so  as  to  obtain  the  quality  specified  for 
the  sand  bed. 

On  the  sand  bed  so  prepared  the  stone  blocks  will  be  laid.  The  stone  blocks  are 
to  be  of  a  durable,  sound,  and  uniform  quality  of  granite,  each  measuring  on  the 
&ce  or  upper  surface  not  less  than  8  inches  nor  more  than  12  inches  in  length,  and 
not  less  than  3  inches  nor  more  than  4  inches  in  width,  and  not  less  than  7  inches 


134         REPORT  OF  THE  CHIEF  OF  ORDNANCi!. 

tior  more  than  0  inc]ies  in  depth.  Such  stono  blocks  must  be  split  and  drc^ssed  so  as 
to  form,  when  laid,  close  ent^  joints,  aijd  side  joints  not  exceeding  1  inch  wide  top 
and  bottom,  with  fair  and  true  surfaces  on  top,  bottom,  and  ends;  and  they  are  in 
all  respects  to  bo  equal  to  the  specimen  blocks  dejiosited  with  the  commanding  offi- 
cer. All  stone  blocks  will  be  inspected,  and  any  rejected  stones  shall  bo  removed 
immediately  by  the  contractor  from  the  line  of  the  work.  The  stone  blocks  must  be 
laid  at  right  angles  with  the  line  of  the  road,  except  at  intersecting  roads  and  in 
other  special  cases,  when  they  shall  be  laid  at  such  angles  and  with  such  crown  and 
such  grade  as  will  be  directed.  Each  course  of  blocks  sha)l  be  of  uniform  width, 
and  so  laid  that  all  longitudinal  joints  shall  be  broken  by  a  lap  of  at  least  2  inches, 
and  that  all  such  joints  shall  be  as  close  as  possible. 

As  the  blocks  are  laid  they  shall  be  covered  with  clean,  fine  sand,  which  shall  be 
raked  until  all  the  joints  become  tilled  therewith;  the  blocks  shall  then  be  thor- 
oughly rammed  to  a  firm,  unyielding  bed,  with  a  uniform  surface,  to  conform  to  the 
grade  and  crown  of  the  road.  Ko  ramming  shall  be  done  within  25  feet  of  the  face 
of  the  work  that  is  being  laid,  and  in  doing  all  ramming  the  contractor  shall  employ 
one  rammer  to  every  two  pavers. 

Whenever  a  suitable  length  of  the  road  shall  have  been  constructed  as  above 
described,  it  shall  be  covered  with  a  good  and  sufficient  second  coat  of  clean,  sharp 
sand,  and  shall  immediately  thereafter  be  thoroughly  rammed  until  the  w^ork  is 
made  solid  and  secure. 


Speciflcationa  for  wctah  rooms,  closets,  sinks,  etc.,  for  the  Army  gun  factory,   Watervliet 

Arsenal,  West  Troy,  N.  ¥, 

CONDITIONS. 

The  drawings  and  specifications  are  intended  to  be  alike  in  every  respect ;  but  any 
work  shown  on  the  drawings  and  not  particularly  described  in  the  specifications, 
and  any  work  evidently  necessary  to  the  completion  of  the  building,  as  specified  or 
shown,  is  to  be  done  by  the,  contractor  without  ^xtra  charge,  the  same  as  if  it  were 
shown  or  specified. 

The  contractor  is  to  comply  wnth  the  State  or  other  laws,  and  is  to  be  liable  for  all 
penalties  and  all  damages  to  life  and  limb  that  may  occur  owing  to  his  negligence, 
or  that  of  his  employes,  during  the  execution  of  the  work.  No  claim  for  extra  work 
shall  be  made  unless  before  the  performance  of  such  extra  work  the  commanding 
officer  shall  have  first  authorized,  in  writing,  such  extra  work ;  nor  unless,  before 
the  performance  of  such  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
have  been  agreed  upon  in  a  manner  as  required  by  law  between  the  United  States 
and  the  contractor. 

All  necessary  drawings  will  be.  furnished,  and  any  work  not  in  conformity  with 
such  drawings,  or  differing  from  the  requirements  of  the  drawings  and  specifications, 
or  not  otherwise  approved  by  the  commanding  officer,  will  be  rejected,  and  must  be 
removed,  remade,  and  replaced ;  and  all  work  or  material  injureil  or  destroyed  thereby 
must  be  made  good  at  the  contractor's  expense.  The  United  States  reserves  the 
right  to  annul  and  cancel  the  contract  in  case  the  contractor  neglects  or  refuses  to  ' 
remove  wotk  rejected,  and  to  repla^5e  the  same  within  three  days  after  having  been 
notified,  in  strict  conformity  with  the  drawings  and  specifications  and  according  to 
the  instructions  of  the  commanding  officer;  and  in  case  the  contract  is  so  annulled, 
all  materials  furnished,  and  the  work  done  in  accordance  with  the  drawings  and 
specifications  at  the  time  the  contract  is  rescinded,  is  to  be  paid  for  at  the  schedule 
prices  on  which  the  contract  price  is  based ;  and  no  claim  will  be  allowed  for  any 
l>rofit  on  work  not  completed  at  the  time  the  contract  is  canceled. 

The  United  States  reserves  the  right  to  employ  other  parties  to  remove,  replace, 
or  complete  the  work,  holding  the  contractor  for  any  ditterence  in  co6t  between  the 
actual  cost  and  the  unpaid  balance  of  the  contract;  also  for  the  fixed  fines  provided 
in  the  contract  for  failure  t.o  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is  to  be  furnished 
to  the  commanding  officer  in  signing  the  contract,  which  schedule  shall  be  the  basis 
for  all  payments  on  account  of  the  contract. 

Payments  will  be  made  at  the  completion  and  acceptance  of  the  work. 

The  contractor  must  have  some  competent  person  on  the  work  to  receive  instruc- 
tions and  see  when  his  particular  work  is  required.  Subcontractors  will  not  be  rec- 
ognized. 

The  United  States  reserves  the  right  to  make  any  alterations  in  the  plans,  forms, 
construetion,  detail,  or  execution  described  by  the  drawings  or  specifications,  with- 
out invalidating  or  rendering  void  the  contract;  and  in  case  of  any  difi'ereuce  in  ex- 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         135 

peiise,  aiL  addition  to  or  abatement  from  the  said  contract  amount  shall  be  made  in 
the  ratio  or  proportion  such  work  may  bear  to  the  whole  contract  work  agreed  to 
be  performed ;  and  the  same  to  be  determined  as  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commanding  officer  and  such 
inspectors  as  he  may  designate. 

The  commanding  officer  will  give,  on  demand,  such  interpretations,  either  verbally 
or  by  writing  or  drawing,  as  in  his  judgment  the  nature  of  the  work  may  require, 
having  particular  care  that  any  and  all  work  done  and  material  used  for  the  work 
be  such  as  hereinafter  described. 

He  shall  also  determine  the  amount  of  damages  which  may  occur  from  any  cause 
nnd  decide  upon  the  fitness  of  all  material  used  and  work  done.  It  is  not  incumbent 
upon  him  to  notify  the  contractor  to  attend  to  and  have  in  readiness  his  own  work 
and  the  requisite  materials  at  such  times  as  the  progress  of  the  w^ork  may  require 
them.  If  tne  contractor  does  not  attend  to  his  part  of  the  work,  he  will  be  neld 
accountable  for  all  delays  and  damages  in  consequence  of  any  such  neglect.  The 
opinion,  report,  and  decision  of  the  conmiandine  officer  on  all  matters  will  be  bind- 
ing and  conclusive,  subject  to  revision  by  the  Chief  of  Ordnance. 

All  materials  of  every  kind  and  description  must  be  of  the  best  quality,  and  all 
work  necessary  in  the  execution  of  the  contract  must  be  of  the  most  thorough,  sub* 
stantial,  neat,  and  workmanlike  nature,  and  satisfactory  te  the  commanding  offi- 
cer^ to  whom  every  facility  is  to  be  given  by  the  contractor  for  inspecting  the  work 
as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  except  such  mate- 
rials as  will  be  furnished  him  in  accordance  with  the  specifications  of  the  Ordnance 
Department,  and  is  to.  provide  all  tools,  derricks,  hoists,  scaffolding,  planks,  runs, 
horses,  and  all  mechanical  appliances  for  properly  prosecuting  the  work.  All  water 
necessary  for  building  purposes  may  be  taKen  from  the  hydrants,  but  the  contractor 
has  to  make  satisfactory  arrangements  te  avoid  wasting  water  by  his  employes  at 
buy  time.  • 

IHmensions  figured  in  the  drawings  are  to  be  followed  in  all  cases  in  preference  to  j( 
Hcale  measures,  and  the  wording  of  specifications  takes  precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the  work  is  not 
explained  by  the  drawings,  accompanied  by  a  detailed  description  of  the  sizes  of  the 
various  t>arts  and  the  method  of  their  union,  the  contractor  shall,  in  all  case8,before  the 
execution  of  the  work,  submit  to  the  commanding  officer  for  his  indorsement  detailed 
specifications  for  same.  He  shall  be  at  liberty  to  alter  and  amend  such  spfecifica- 
tions  if,  in  his  opinion,  the  work  as  described  is  not  of  materials,  proportions,  or 
workmanship  best  adapted  foi  the  purpose. 

GENERAI.  DESCRIPTION. 

The  new  building  is  te  be  located  between  the  small  gun  shop  and  the  new  gun 
factory  building,  as  shown  on  the  accompanying  plans. 
It  comprises  mainly  the  following  po.rts : 

1.  The  wash  room. 

2.  The  passage,  with  office  rooms. 

3.  The  water-closets  and  covered  way. 

The  building  is  one  story  high,  and  the  floor  line  of  all  its  parts,  except  of  a  part  of 
the  passage,  is  2  feet  above  the  floor  line  of  the  small  shop,  or  2  feet  below  the  floor 
1  ine  of  the  new  factory.  Those  portions  of  the  floor  of  the  passage  adjoining  the  two 
shops  are  Inclined. 

Tne  wash  room  is  92  feet  long  by  30  feet  wide  in  the  clear.  The  passage  is  75  feet 
long  by  13  feet  wide  in  the  clear.  The  two  office  rooms  are  each  18  by  12  feet  in  the 
clear,  and  are  separated  by  a  passage  4  feet  wide,  leading  to  the  covered  way.  The 
covered  way  is  57  feet  long,  and  its  width  is  6  feet  between  inside  lines  of  posts. 
The  water-closet  is  30  feet  long  by  10  feet  wide  in  the  clear.  It  has  a  covered  walk 
all  around,  and  its  interior  is  subdivided  by  a  brick  wall. 

There  are  twelve  doors  in  the  whole  building,  all  with  glazed  sashes,  and  thirty* 
six  windows.  The  latter  are  distributed  as  follows :  Sixteen  in  the  wash  room,  six  in 
the  passage,  three  in  each  of  the  two  office  rooms,  two  in  the  north  and  south  gables, 
and  six  in  the  water-closet. 

Thd  two  office  rooms  only  have  ceilings,  and  the  passage  between  them- 

All  windows  and  doors  are  shown  in  the  drawings.  All  walls  are  built  of  brick ; 
the  foundation  walls  are  laid  in  concrete.  All  roora  are  constructed  of  wood  with 
iron  rods,  bolts,  etc.,  and  are  covered  with  slate.    A  sky  light  is  in  roof  of  wash  room. 

The  arrangement  of  the  building,  and  all  sizes,  dimensions,  and  details  are  fully 
shown  on  tie  drawings.  If  any  discrepancy  is  discovered  in  the  drawings,  or 
between  them  and  the  specifications,  the  question  is  to  be  referred  to  the  command- 
ing officer  for  settlement. 


136         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

EXCAVATIONS  AND  GRADING. 

As  raucli  of  tlxe  excavated  material  from  tranches  as  will  be  required  for  refilling 
will  be  deposited  alongside  of  the  trenches ;  the  remainder  is  to  be  used  in  filling  up 
the  grounds  inside  of  wash  room  and  water-closets. 

AiT>er  the  walls  are  above  ground  the  trenches  must  be  refilled  and  solidly  rammed 
around  w^alls  by  the  contractor.  He  is  also  to  grade  the  grounds  around  outside  of 
the  building  for  a  distance  of  6  feet.  All  ground  lines  around  building  must  slope 
away  &om  walls^  as  shown,  and  the  gi'ound  must  be  tightly  rammed.  A  gutter 
paved  with  stone  must  be  made  along  the  west  side  of  the  building,  and  is  to  be 
properly  drained. 

CONCKETE. 

The  foundations  of  all  walls  will  be  laid  on  a  bed  of  concrete  at  the  bottom  of  the 
excavations.  The  depth  and  all  other  dimensions  of  concrete  beds  are  shown  in 
drawings.  The  concrete  shall  be  formed  of  sound  broken  stone,  not  exceeding  2 
inches  at  their  greatest  diameter,  and  of  a  quality  approved  by  the  commanding 
officer.  All  stone  in  any  way  larger  is  to  be  thrown  out.  The  sand  to  be  used  must 
be  of  coarse  grain,  clean  and  sharp,  and  free  from  loam. 

The  cement  must  be  equal  in  quality  to  the  best  Rosendale  cement ;  it  must  be 
fresh  and  very  fine  ground,  and  in  well-ma<le  and  lined  casks.  The  tensile  strength 
of  a  specimen,  24  hours  after  molding,  air-dry,  must  not  be  less  than  80  pounds  per 
square  inch  of  section.  The  cement  will  be  subject  to  inspection  and  tests,  and  if 
found  of  improper  quality  will  be  branded,  and  must  be  immediately  removed  from 
the  site.  The  materials  for  concrete  must  be  cleaned  from  dirt  and  dust  before  us- 
ing; they  must  be  mixed  dry  in  proper  boxes  in  the  following  proportion:  One  part 
by  measure  of  cement  to  two  parts  of  sand  and  five  parts  of  broken  stone.  The  sand 
will  be  put  in  the  box  fifst  and  spread  out ;  the  cement  will  be  spread  over  the  sand 
"^hen,  and  both  will  be  turned  over  three  times  to  assure  a  uniform  mixture.  The 
stone  having  been  well  wetted  is  next  added,  and  all  ingredients  are  turned  over 
twice  with  shovels,  adding  a  moderate  quantity  of  water  to  produce  a  mixture  of 
proper  consistency.  The  mixing  is  to  be  done  near  the  place  of  laying,  the  poncrete 
to  be  laid,  immediately  after  mixing,  into  wetted  ground,  and  to  be  thorouglily 
compacted  with  lie«vy' tampers  till  tne  water  flushes  to  the  surface.  The  concrete 
shall  be  allowed  to  set  for  about  twenty-four  hours  before  any  work  shall  bo  laid 
upon  it.    No  walking  over  or  working  upon  it  shall  be  allowed  while  it  is  setting. 

The  floor  of  the  wash  room  will  be  ma^e  of  concrete,  6  inches  thick,  laid  on  well- 
rammed  ground,  evenly  up  to  within  1  inch  of  the  floor  line.  The  top  of  such  con- 
crete is  to  be  flushed  off  with  a  coat  of  cement  1  inch  thick.  The  whole  floor  must 
have  a  pitch  of  1  inch  on  all  sides  toward  the  drain.  Where  foundation  bolts  for 
the  supports  of  the  sinks  are  located  they  must  be  set  in  place  by  the  contractor  for 
the  plumbing  work  before  the  concrete  is  laid. 

Wherever  the  ground  should  be  lower  than  required  for  the  concrete  the  contrac- 
tor Avill  All  up  with  material  which  will  be  furnished  by  the  Departmc^nt  at  the 
buildiug  site;  ram  well  and  grout  with  a  mixture  of  one  part  cement  to  two  parts 
sand  to  make  the  ground  tompact. 

The  concrete  floor  of  the  water-closet  is  to  be  prepared  in  the  same  manner  as  the 
floor  of  the  wash  room,  but  instead  of  a  coat  of  cement  it  will  receive  a  coat  1  inch 
thick  of  best  Swiss  (Neufchatel)  asphalt.  Care  must  be  taken  to  give  this  floor  a 
slight  pitch  toward  the  urinals.  This  asphalt  floor  can  not  be  made  until  the  in- 
stallation of  water-closets  and  urinals  is  complete. 

MASONRY  WORK. 

All  brick  masonry  in  walls,  piers,  vault,  and  drains  is  to  be  furnished  as  shown  on 
plans.  The  brick  masonry  is  to  commence  on  a  bed  of  concrete.  All  brickwork 
below  the  floor  line  is  to  be  laid  in  best  hydraulic  cement  and  rock-lime  mortar, 
mixed  in  the  proportion  of  one  part  cement,  one-half  part  lime,  and  two  parts  sand, 
properly  mixed,  as  much  at  a  time  as  can  be  ns^d  before  setting;  no  cement  mortar 
iA}  be  used  aft^r  it  had  been  once  set.  Said  cement  mortar  is  to  be  used  to  a  height 
in  level  with  the  floor  line  of  the  building,  at  which  point  the  last  course  shall  be 
evenly  and  smoothly  pargetted  over  with  cement,  forming  a  damp  proof  course,  be- 
fore remainder  of  brickwork  is  started. 

The  bricks  will  be  furnished  by  the  Ordnance  Department  at  the  site  of  the  build- 
ing. No  bats  shall  be  used  without  the  permission  of  the  commanding  officer,  but 
nothing  smaller  than  half  bricks. 

All  brickwork  above  the  floor  line  is  to  belaid  in  mortar  made  of  domestic  cement 
of  approved  quality,  best  hydraulic  rock  lime,  and  clean,  sharp  sand  of  coarse  grain, 
in  the  following  proportions :  One-half  part  of  cement  to  one  part  of  lime,  and  two 
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parts  of  sand.  The  mortar  to  be  well  and  thoroughly  mixed.  No  air-slaked  lime 
to  be  nsed.  The  bricks  to  be  thoroughly  wetted  before  laying,  except  when  other- 
wise ordered  by  the  commanding  officer.  Every  brick  to  be  completely  imbedded 
in  mortar.  Care  shall  be  taken  to  have  every  joint  full  of  mortar.  Competent 
mechanics  shall  be  employed  for  this  work.  All  bricks  shall  be  laid  close,  straight, 
and  plumb,  well  flushed  in  and  properly  bonded  with  one  course  of  headers  to  every 
six  courses  in  height.  All  Joints  on  exterior  of  walls  to  be  neatly  pointed  with 
black  mortar  and  flush  on  interior. 

Facing  brick  to  be  of  uniform  color,  as  much  as  possible.  Brick  arches  to  be 
turned  over  all  doors  and  windows  (except  transom  windows)  and  other  openings, 
as  shown  on  plans.  All  arches  to  be  double,  8  inches  thick,  escept  where  shown 
otherwise. 

Contractors  will  furnish  and  set  in  place  all  window  and  door  sills,  and  the  water 
table  around  walls  of  wash  room  and  offices.  Walls  on  either  side  of  passage  and 
walls  of  passage  to  have  no  water  table.  All  sills  and  water  table  to  be  of  North 
River  blue  stone,  free  from  any  defects,  and  similar  in  appearance  and  finish  to  those 
of  the  new  gun -factory  building.  All  sUls  to  be  made  in  one  single  piece,  and  to  be 
2  inches  longer  on  each  end  than  width  of  door  and  window  frames.  All  window 
sills  and  water  table  to  be  8  inches  wide  by  5  inches  thick ;  all  door  sills  to  be  18 
inches  wide  by  5  inches  thick,  and  to  be  provided  with  mortices  for  door-jambs.  All 
sills  and  water  table  to  have  proper  wash.  No  stone  sills  are  required  for  interior 
doors  and  windows.  All  stones  to  be  cut  to  exact  dimensions,  and  all  angles  and 
arrises  shall  be  true  and  well  defined.  All  beds  and  builds  shall  be  dressed  for  the 
full  width  of  the  stone.  All  cut  stone  to  lie  on  its  natural  bed  and  to  bo  well  beilded 
in  pure  domestic  cement  of  approved  quality.  All  anchors  for  securing  roofs  to 
walls,  also  all  other  anchors  required  for  the  completion  of  the  building,  will  be 
built  in  by  the  contractor. 

The  top  of  all  walls  to  be  covered  over  with  a  coat  of  cement  mortar.  The  walls  of 
the  passage  must  be  tied  into  walls  of  shop  buildings. 

AU  gable  walls  to  be  anchored  to  purlins  of  roofs  at  intervals  of  6  feet  by  wrought- 
iron  anchors  2xf  inch,  built  into  walls.  All  anchors  and  bolts  to  be  fumishou  by 
the  contractor  for  the  carpenter  work. 

All  cornices  Bre  to  be  of  brickwork,  and  to  be  built  as  shown  in  elevations  and 
details.  They  must  be  well  bonded  and  neatly  built  and  painted  up.  The  contrac- 
tor is  to  cut  out  or  build  up  after  carpenters,  roofers,  plumbers,  or  other  contractors 
everything  necessary  to  complete  the  building. 

The  contractor  is  to  clear  the  building  and  site  from  all  refuse  and  rubbish,  to  do 
all  retilling  and  grading  about  the  walls,  and  to  leave  in  neat  condition  the  grounds 
occupied  by  him.  He  is  to  give  all  facilities  to  other  contractors  for  performing  work 
adjoming  his  own,  and  any  dilference  which  may  arise  between  two  contractors  in 
regard  to  their  adjoining  work  is  to  be  adjusted  by  the  commanding  officer.  His 
decision  is  to  be  final  in  the  matter.  The  mason  work  must  be  prosecuted  uniformly 
and  steadily,  and  no  part  of  any  wall  shall  at  any  time  rise  more  than  3  feet  above 
the  rest.  All  unfinisned  work  must  be  raked  back,  as  may  be  directed  by  the  com- 
manding officer  in  each  case,  and  before  new  work  is  joined  to  its  surface  the  bricks 
must  be  scraped  clean,  scrubbed  with  a  stiff  brush,  and  well  moistened. 

All  interior  surfaces  of  walls  above  floor  line  to  receive  two  heavy  coats  of  white- 
wash after  the  building  is  under  roof. 

CARPENTER  WORK. 

The  carpenter  work  comprises  all  work  on  roofs,  except  tinning  and  slating,  on 
the  floors  and  ceilings  of  office  rooms  and  passage  between  them,  on  the  covered  way 
leading  to  and  around  water-closet,  and  all  windows  and  doors.  The  lumber  for 
the  wooden  floors  in  passage  between  shops  and  the  clothes  closets  in  wash  rooms 
will  be  provided  by  the  Ordnance  Department.  The  contractor  has  to  lay  the  floor 
in  passage. 

All  framing  lumber,  as  purlins,  rafters,  joists,  etc.,  to  be  of  good  quality,  mill- 
sawed,  square-edged,  straight,  sound,  dry,  yellow  or  white  pine  lumber,  free  from 
loose  knots,  rot,  or  any  imperfections  that  will  impair  its  usefulness  or  strength. 

All  purlins  to  l>e  spaced  and  secured  as  shown  on  drawings  and  to  be  notched  into 
main  rafters.  All  purlins  forming  one  string  to  be  scarfed  together  above  rafters 
and  to  have  one  f-inch  screw  bolt  going  through  both  pieces,  washers  to  be  under 
heads  and  nuts.  All  connections  to  be  made  as  shown,  and  all  ironwork,  as  shoes, 
])olts,  angles,  anchors,  straps,  nails,  etc.,  required  in  roof  construction  to  be  furn- 
ished by  the  contractor.  Nails  for  spiking  purlins  to  rafters  to  be  not  less  than  3 
inches  long. 

Where  purlins  terminate  at  walls  they  must  be  securely  anchored  to  walls  every 
6  feet. 
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All  roofs  to  be  covered  with  sound  l-inch  white-pine  boards,  tongued  and  grooved, 
averaging  8  to  10  inches  in  width,  driven  up  close  and  nailed  to  each  purlin  through 
each  edge  and  center.  Said  roofing  to  be  dressed  on  one  uide  to  a  uniform  thickness 
after  being  hiid.  All  framing  on  and  around  skylight  to  be  done  as  shown.  Floor- 
ing of  office  rooms  and  covered  ways  to  be  of  1-J-inch  yellow  pine.  All  wooden ^osts 
to  oe  neatly  chamfered.  Ceiling  in  office  rooms  and  passage  between  to  have  ceiling 
joists  of  6  by  2  inch  good,  sound,  white  pine  or  spruce,  to  be  laid  on  wall  plates, 
sheeting  to  be  of  tongued  and  grooved,  secret  nailed,  yellow-pine  boards  f-inch 
thick.    Ridge  boards  8  by  1^  inches,  to  bo  on  ridges  of  all  roofs. 

Wall  plates  to  be  8  by  §  inches;  truss  beams  to  be  8  by  10  inches^  truss  rafters  to 
be'8  by  10  inches;  struts  to  be  8  by  6  inches ;  purlins  to  be  6  by  6  inches,  and  com- 
mon rafters  to  be  6l)y  2  inches.  Dimensions  of  lumber  in  roofs  of  passage,  covered 
way,  and  water-closet,  also  in  floors,  as  shown  on  drawings.  All  common  rafters  to 
be  spaced  about  20  inches  between  centers.  Boards  around  eaves  to  finish  as  shown 
on  detail  drawing. 

The  Boots  of  offices  to  be  made  as  follows :  Joists  of  6  by  6  inch  spruce  or  yellow 
pine,  to  be  laid  at  the  proper  level,  24  inches  between  centers,  and  the  ground  be- 
low them  to  be  filled  up  and  tamped  to  form  a  firm  bearing  for  the  joists.  Single 
flooring  to  be  of  li-inch  narrow  width,  tongued  and  grooved,  bright^  yellow  pine, 
secret  nailed. 

All  .window  frames  and  sashes  to  be  of  sizes  figured  and  shown  on  4^ swings.  All 
exposed  woodwork  to  be  made  of  sound,  kiln-dry,  yellow  or  white  pine,  neatly 
dressed.  All  sashes  to  be  sliding,  except  those  in  east  and  west  walls  of  water-closet 
and  wash  room,  which  will  be  swinging.  Sashes  to  be  of  heart  white  pine.  Check 
rails  to  be  plowed  and  bored  for  chords.  All  glass  to  be  single  and  of  good  quality ; 
sizes  are  given  in  drawings. 

All  sliding  sashes  to  be  double  hung  with  2^inch  Excelsior  (or  equal)  axle  pulleys 
and  Silver  Lake  sash  cord  No.  8,  and  to  be  properly  balanced  with  lead  or  iron 
weights. 

All  swinging  sashes  to  have  stout  swivels,  fastened  on  inside  of  sash,  and  transom 
lifters  or  other  x)roper  arrangements  for  holding  windows  open  and  closed,  knd 
for  operating  them  from  the  floor.  Galvanized-irou  flashings  to  be  on  outside  of 
bottom  rail  to  drain  ofl'  the  water. 

All  window  frames  to  be  properly  fastened  in  walls.  All  window  frames  must  be 
ready,  and  must  be  set  in  place  by  the  contractor  as  soon  as  window  sills  are  set,  so 
as  not  to  cause  any  delay  in  the  erection  of  the  brick  Avails. 

All  door  frames  and  doors  to  be  of  sizes  shown  on  drawings.  All  exposed  wood- 
work to  be  of  sound,  clear,  well-seasoned,  dry,  yellow,  or  white  pine  lumber.  Wooden 
door  frames  to  be  well  anchored  to  brickwork  with  light  iron  anchors,  three  or  four 
to  each  jamb,  ends  to  be  doweled  to  sills.  Door  frames  to  be  2^  inches  thick;  width 
of  frames  to  be  full  thickness  of  wall. 

The  doors  to  be  of  heart  white  pine,  four  panels,  If  inches  thick,  double  molded. 
Upper  panels  to  be  glazed  with  ground  glass  in  doors  of  oftice  rooms,  and  Avith  com- 
mon glass  in  all  other  doors.  Doors  to  be  hung  in  broad,  loose  joints,  wrought-iron 
butts  and  hinges.  Both  doors  of  wash  room  to  have  stout  bolts,  top  and  bottom, 
square  spring  pattern,  appropriate  to  size  and  kind  of  door.  Patterns  and  sizes  to 
be  approved  oy  the  commanding  officer. 

Office  doors  to  have  mortise  locks,  bronze  knobs,  and  triplicate  steel  keys.  All 
other  doors  to  have  rim  locks  with  triplicate  keys,  and  stoiit  wrought-iron  handles 
and  latches  on  both  sides,  all  of  approved  sizes,  quality,  and  pattern.  All  door 
frames  to  be  set  in  place  by  the  contractor  in  time  for  the  mason  to  build  them  into 
brickwork.  All  doors  and  windows  must  be  complete  in  all  respects.  All  window 
and  door  frames  and  sashes  to  be  primed  with  a  coat  of  white-oil  paint  before  l>eing 
delivered  on  the  premises. 

The  contractor  nas  to  furnish  all  screw  bolts,  screws,  anchors,  spikes,  nails,  etc., 
required  for  the  execution  of  his  contract.  He  is  also  to  furnish  all  necessary  cen- 
ters for  arched  openings,  and  perform  any  other  carpenter  work  that  may  come  in 
his  line. 

PAINTING. 

All  window  frames  and  sashes,  also  all  door  frames  and  doors  must  be  painted  on 
the  inside  and  outside  with  two  coats  of  dark  red  paint,  made  up  with  linse^  oil. 
Color  to  correspond  with  that  of  the  windows  and  doors  of  new  gun-factory  build- 
ing.    Ceilings  of  office  rooms  to  be  oiled. 

ROOFING  AND  TINNING. 

All  roofs  to  be  covered  with  No.  1  Chapman  slates,  or  equal,  size  8  by  16  inches  or 
10  by  18  inches.  Slates  to  be  strong  and  heavy,  and  to  be  laid  6^  inches  to  the 
weather.    Bidder  to  furnish  a  sample  slate  on  which  his  bid  is  based. 
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All  slates  to  be  nailed  on  with  two  4(1  copper  flat-hecocl  slate  nails  to  oacli  slate. 
The  ridges  to  have  a  galvauized-iron  (No.  24)  rid^e  roll.  Roll  to  be  4  inrlies,  with 
an  8-inoh  apron  on  each  side,  which  is  to  be  turned  down  over  edges  of  ridge  board, 
and  securely  nailed  to  said  edges.  All  valleys  to  be  of  tin,  not  less  than  20  inches 
wide,  painted  on  both  sides  with  two  c^ats  of  metallic  paint  before  laying  them^^n 
boilding.  Top  conrse  of  slate  on  all  ridges  and  1  foot  on  each  side  of  nil  valleys  to 
be  laid  in  oil  cement.  All  flashings  about  walls  projecting  above  roofs  (including 
walls  of  gun  shoi>8)  to  be  of  zinc.  All  flashings  about  walls,  etc.,  to  be  counter- 
flashed  and  cemented  into  joints  of  brickwork. 

All  roofs  to  be  covered  with  8-ply  tarred  roofing  felt,  laid  to  lap  at  least  2  inches, 
and  to  be.  well  tacked  down  before  laying  on  slate.  Contractor  is  to  put  under  all 
tin  one  thickness  of  the  heaviest  red  rosin-sized  paper  before  lajnng  tin. 

All  tin  to  be  used  to  be  '^old  style''  brand  rooting  tin,  in  sheets  14  by  20  inches, 
well  nailed  down,  and  soldered  heavy  with  strictly  half-and-half  solder. 

On  completion  of  all  work  the  roofs  will  be  inspected  and  must  be  found  in  perfect 
condition.  All  work  must  be  done  in  a  good  workmanlike  and  proper  manner 
throughout,  and  roofs  warranted  for  one  year. 

WATER-CLOSET. 

The  interior  arrangement  of  the  water-closet  is  shown  on  the  plans.  It  contains 
ten  water-closets  on  one  side  and  nine  urinals  on  the  other.  The  water-closets  are 
arranged  in  three  groups:  one  comprising  two  closets  in  the  small  room  to  the 
south,  and  two  groups  of  four  closets  each  in  the  larger  room.  The  small  room  has 
a  corner  urinal,  while  the  larger  room  is  to  contain  two  groups  each  of  four  urinals. 

The  water-closets  must  be  of  the  type  and  maku  as  shown  on  plate  345  G,  page  147, 
of  the  J.  L.  Mott  Iron  Works  illustrated  catalogue. 

The  hopper  to  be  of  porcelain,  with  double-acting  valve,  black  walnut  seat  24 
inches  square,  with  painted  iron  legs,  and  enameled  cast-iron  slope  safe.  The  double- 
acting  valve  gives  a  preliminary  wash  when  seat  is  depressed,  and  the  main  wash 
when  seat  is  relieved. 

The  valve  is  to  be  placed  not  less  than  3  feet  below  the  floor,  away  from  the  frost. 
A  rod  of  suitable  length  to  be  attached  between  valve  and  seat  to  properly  operate 
the  closet.  The  drip  pipe  will  allow  the  water  in  supply  pipe  between  valve  and 
hopper  to  pass  out.  The  distance  between  centers  of  water-closets  is  to  be  30  inches. 
Each  closet  is  to  be  inclosed,  the  inclosures  to  be  of  ample  size.  Tbe  sides  of  said 
indoBures  to  be  of  1-inch  white  pine  boards,  tongued  and  grooved,  and  framed  in  a 
neat,  plain,  and  substantial  manner.  Each  closet  is  to  have  a  slat  door  in  front, 
swinging  in  hinges  and  provided  with  a  spiral  doorspring.  Said  inclosures  must  be 
6  feet  6  inches  high  from  the  floor  and  are  to  rest  on  iron  legs.  No  wooden  part  of 
the  inclosures  must  approach  the  floor  closer  than  12  inches.  Each  closet  is  to  be 
provided  with  two  bronzed  hat  hooks.  All  ^voodwo^k  of  the  inclosures  is  to  be 
painted  the  same  color  as  the  seats  of  the  closets. 

Foundation  bolts  for  securing  all  iron  legs  must  be  furnished  and  set  by  the  con- 
tractor before  the  concrete  floor  is  made. 

A  cast-iron  sewer  pipe  of  6  inches  diameter  with  ten  tees  must  be  located  under 
the  floor  beneath  the  water-closets,  and  the  hoppers  and  trapn  must  be  proi)erly  con- 
nected to  same.  Suitable  connections  to  this  pipe  must  be  made,  also,  from  the 
urinals,  and  such  connections  must  be  X)i*operly  trapped.  Tliis  sewer  pipe  is  to  bo 
properly  drained  and  ventilated,  and  is  to  leave  the  building  at  a  depth  of  not  less 
than  4  feet  below  the  ground  line.  It  must  first  lead  east  to  a  manhole  18  feet  dis- 
tant fit)m  the  wall  of  the  small  gun  shop.  The  vault  for  sewer  pipe  below  floor 
must  also  be  ventilated.  The  sewer  pipe  and  manhole  must  be  made  in  accordance 
with  directions  from  the  commanding  officer. 

Ail  urinals  are  to  have  slate  slabs  on  the  floor  in  the  same  plane  with  the  latter 
and  properly  pitched.  At  the  end  of  these  bottom  slabs  will  be  provided  a  slate 
gutter  along  the  wall,  and  the  walls  in  front  and  on  each  side  of  urinals  are  to  be 
lined  with  slate  slabs. 

The  urinals  in  large  room  must  be  subdivided  by  slate  slabs.  All  this  work  must 
be  done  in  a  neat  and  most  thorough  manner,  and  alL  floor  slabs  and  the  gutter  must 
be  laid  in  neat  cement  and  must  be  properly  drained.  The  slotted  flush  pipes  for 
urinals  in  laree  room  are  to  be  carried  alongthe  slate  lining  in  front  at  a  neiglit  of 
about  4  feet  above  the  floor  line,  passing  throngh  the  slate  partitions.  They  must 
be  of  brass,  1^^  inches  in  diameter,  and  must  have  a  sawed  split  along  the  bottom 
of  such  nature  as  to  discharge  water  properly  and  uniformly  for  the  entire 
length.  Each  flush  pine  must  be  provided  with  a  l^-inch  stop  valve.  The  cor- 
ner urinal  in  the  small  room  is  to  be  of  porcelain,  properly  secured  to  the  slate 
slabs  of  the  comer  lining.  A  3-lnch  water  pipe  will  be  provided  by  the  Ordnance 
Department  at  a  distance  of  about  18  feet  ft-om  the  small  gun  shop  and  parallel  to 
same,  with  a  nozzle  opposite  water-closets.    Contractor  is  to  make  connections  at 
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this  poiut  for  the  water  supply  of  water-closetH  and  urinals.  The  supply  pii>e  must 
be  H  inches  in  diameter,  is  to  enter  the  building  below  the  ^ound,  and  is  to  bo 
properly  connected  to  all  supjdy  pipes  for  closets  and  urinals.  A  li-inch  brass  stop- 
cock is  to  be  placed  in  the  supply  pipe  before  entering  the  building,  and  is  to  be 
provided  with  iron  box  and  cover,  and  a  stopcock  is  to  be  arranged  also  in  (»ach 
supply  pipe  for  water-closets  and  urinals.  At  a  suitable  place  a  1-inch  branch  pipe 
with  faucet  for  1-inch  hose  attachment  is  to  be  arranged  and  connected  with  water 
supply,  to  be  used  for  Hushing  purposes. 

All  water-closets  and  urinals  must  be  erected  complete  in  working  order,  and  all 
water  and  waste  connections  must  be  made  to  assure  their  proper  function;  also  all 
sewer  connections.  All  water  pipes,  including  the  1^-inch  main  8ux)ply  pipe^  to  be 
of  galvanized  iron^  except  where  otherwise  directed. 

SINKS  IN  WASH  ROOM. 

There  are  to  be  furnished  and  erected  in  complete  working  order,  with  water  and 
steam  on^  ten  cast-iron  sinks,  as  shown  in  plans  and  detail  drawings,  and  as  manu- 
factured by  the  Pittsburg  Locomotive  Works.  Each  sink  is  20  feet  4  inches  long  by 
28  inches  wide,  and  is  on  both  ends  8  inches,  and  in  the  middle  at  the  discharge 
column  about  9  inches  deep,  and  is  made  in  four  pieces  with  planed  joints  bolted 
water-tight  together.  The  sinks  are  supported  on  four  cast-iron  columns,  resting  on 
the  concrete  floor  and  secured  to  it  by  f-inch  bolts,  which  must  be  furnished  and  set 
by  the  contractor  in  time  to  be  built  into  the  concrete  floor. 

The  sink  rests  on  three  of  the  columns  by  means  of  a  roller  of  |-inch  round  iron, 
and  is  transversely  secured  by  means  of  a  i-inch  stud.  The  fourth  column  forms 
the  discharge  pipe  of  the  sink  and  is  bolted  to  it  by  live  |-in(>hstud  bolt^s.  The  sink 
has  an  8-inch  aperture  in  the  bottom  at  this  point.  The  top  of  the  column  is  bell- 
shaped,  and  is  provided  with  a  circular  perforated  plate,  which  is  to  be  maile  in 
halves,  each  half  to  be  screwed  to  the  seat  by  af-inch  brass  screw.  Above  this  plate 
is  a  taper  seat,  carefully  finished  so  as  to  fit  around  the  conical  part  of  a  cast-iron 
overflow  pipe.  This  conical  overflow  pipe  is  to  be  lifted  oS"  its  seat  whenever  the 
sink  should  be  emptied. 

The  bottom  of  the  discharge  column  has  spigot  cast  on,  which  fits  and  is  to  be 
tightly  calked  into  the  bell  of  a  nozzle  of  the  3-inch  drain  pipe.  This  drain  pipe  is 
ol  cast  iron,  and  has  ten  nozzles  for  conn  ection  with  the  ten  sinks.  It  is  located 
directly  under  the  floor,  and  is  to  be  built  into  the  concrete.  After  passing  the  sink 
at  the  north  end  it  is  to  turn  in  the  direction  of  the  6-inch  sewer  pipe  from  water- 
closets,  with  which  it  is  to  be  properly  connected  by  means  of  a  Y-piece. 

Secured  to  the  top  of  sinks  by  means  of  fl cat-iron  braces  is  a  3<inch  galvanized 
iron  pipe  19  feet  6  inches  long,  provided  with  12  pairs  of  downward-curved  |-luch 
g&lvanized  pipes  screwed  into  it.  The  3-inch  pipe  has  an  incline  of  ^  inch  i^om  the 
supply  to  the  rear  eud.  The  rear  end  is  closed  by  means  of  a  caj)  screw,  and  a  ^inch 
air  cock  is  tapped  into  the  bottom  of  the  pipe  directly  in  front  of  this  cap.  Tho 
supply  end  carries  a  3  by  1^  inch  reducer,  to  which  are  attached  the  steam  an<l  water 
connections,  which  must  be  made  as  shown  in  detail  on  drawings.  Tb  the  braces 
supporting  the  3-inch  pipe  is  secured  a  bar  of  2  by  |  inch  flat  iron,  which  carries 
twelve  cast-iron  soap  trays. 

The  main  water  supply  for  the  sinks  is  to  be  a  2^inch  galvanized -iron  pipe,  which 
must  be  suspended  from  the  roof  trusses  along  and  above  the  supply  end  of  sinks, 
or  which  may  be  fastened  to  the  west  wall  of  the  wash  room,  below  the  roof  trusses. 
A  ^inch  branch  of  galvanized  pipe  leads  from  the  2|-inch  pipe  to  each  sink,  with  a 
|-inch  globe  valve  near  its  end.  The  2^-inch  supply  pipe  must  lead  into  the  passage 
and  lead  along  north  wall  of  same  and  down  below  the  floor,  and  must  be  connected 
below  ground  with  a  nozzle  of  the  3-inch  water  pipe,  which  will  be  provided  by  the 
Ordnance  Department,  at  a  distance  of  18  feet  from  the  small  gun  shop  and  parallel 
to  same.  In  its  vertical  course  the  2^inch  pipe  must  he  provided  with  a  2^inch 
brass  stop  valve,  and  at  a  suitable  point  with  a  1-inch  branch  and  valve. 

The  steam  supply  for  the  sinks  will  be  taken  from  the  2-inch  steam-supply  pipe  of 
the  heating  coils.  For  this  purpose  a  l^-inoh  branch  pipe  will  be  taken  from  a  con- 
venient point  of  the  2-inch  steam  pipe  and  a  l|-inch  brass  globe  valve  will  be  inter- 
posed at  the  Junction,  The  l^incn  pipe  will  be  located  near  and  parallel  to  the 
2i-inch  water  supply  pipe,  and  f-inch  branch  pipes  will  lead  to  each  sink,  where 
they  must  be  provided  with  f-inch  brass  globe  valves.  All  connections  on  supply 
ends  of  sinks  must  be  made  as  shown  in  detail  drawings.  All  pipe  connections  must 
be  steam  and  water  tight. 

■ 

STEAM  HEATING  ARRANGEMENT. 

The  following  coils  are  to  be  furnished  and  properly  erected  as  shown  on  plans  : 
Two  coils,  each  12  feet  long,  in  the  two  office  rooms,  one  coil  in  each  room  ; 
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Four  coils,  eaeh  12  feet  long,  in  the  passage  ;  I 

Font  coils,  each  20  feet  long,  in  the  wash  room. 

All  coils  mast  ho  made  of  ten  1-inch  steam  pipes,  having  manifolds  at  ends.  All 
coils  to  be  made  with  necessary  provisions  to  allow  for  expansion.  Each  heating 
ooil  most  be  provided  with  an  air  valve,  a  l^-inch  steam  supply,  and  a  1-inch  drip 
valve.  All  valves  to  be  readily  accessible.  All  coils  in  office  rooms  and  in  passage 
must  be  properly  supported  and  secured  to  walls  by  means  of  wooden  battens  and 
hook  plates  of  sneet  steel.  The  lowest  pipe  of  all  these  coils  should  be  about  12 
inches  above  the  floor  line.  The  coils  in  wash  room  must  be  suspended  horizontally 
from  the  roof  trusses  at  a  height  of  7  feet  6  inches  above  the  floor  line.  The  pipes 
of  these  coils  must  be  properly  spaced  by  an  adequate  number  of  ring  plates  or 
otherwiso,  in  approved  manner.    (Jare  must  be  taken  to  drain  these  coils  properly. 

The  steam  supply  pipe  for  all  coils  has  2  inches  diameter,  and  will  be  connected 
with  the  2-inch  steam  pipe  supplying  the  heating  coils  on  the  west  wall  of  the  small 
gan  shop.  A  2-inQh  globe  valve  is  to  be  interposed  at  the  junction  to  shut  the  steam 
off  from  wash  room,  etc.,  entirely,  if  desirecf.  The  2-inch  steam-supply  pipe  is  to 
lead  into  the  passage  flrst)  and  branches  are  to  go  to  the  office  rooms  and  the  wash 
room. 

The  returns  or  drips  from  coils  must  lead  to  a  steam  trap  of  approved  pattern  and 
ample  capacity,  which  must  be  arranged  to  allow  air  and  water  of  condensation  to 
escape  from  pipes  without  loss  of  steam.  The  trap  is  to  discharge,  if  possible,  into 
the  d-inch  drain  or  w^ste  pipe  from  the  sinks.  All  long  lines  of  pipes  must  be  pro- 
vided with  miters  arranged  to  allow  for  expansion.  All  parts  of  the  heating  plant 
must  be  properly  dripped. 

All  pipes  must  be  standard  wrought- iron  steam  pipe;  all  sizes  above  1^  inches  to 
be  lap  welded ;  all  fittings  to  be  of  cast  iron ;  all  valves  must  be  Fairbanks,  Jenkins, 
or  Scott  disk' valves.    All  materials  to  be  used  must  be  of  the  best  quality. 

All  cutting  in  walls  and  floors  for  the  passage  of  pipes  will  be  done  by  the  con- 
tractor. 

The  plant  is  to  be  furnished  complete  with  steam  on. 

Bids  will  be  received  for  the  following  items : 

1.  For  all  work  specified  under  headings :  Excavations  and  grading,  concrete  and 
masonry  work. 

2.  Price  per  1,000  for  furnishing  the  brick  that  may  not  be  on  hand  at  arsenal, 
delivered  at  building  site. 

«3.  For  all  work  specified  under  heading:  Carpenter  work  (including  windows  and 
doors)  and  painting. 

4.  For  all  work  specified  under  headings :  Water  closet,  sinks  in  wash  room,  and 
steam  heating  arrangement,  which  incluaes  all  plumbing  and  pipe-fitting. 

5.  For  all  work  specified  under  heading :  Slating  and  tinning. 
Combined  bids  will  be  received  also  for  several  or  all  of  the  above  items. 
Bidders  will  please  state  the  approximate  time  within  which  they  propose  to  finish 

the  work. 

For  any  delay  in  the  completion  of  the  entire  work  beyond  the  date  specified  in 
the  contract  a  penalty  will  oe  exacted  of  fifteen  dollars  ($15)  in  the  contract  price 
thereof  for  each  and  every  day  (excepting  Sundays)  after  said  date,  until  the  com- 
pletion of  the  contract. 

Should  the. contractor  feel  aggrieved  at  any  decision  of  the  commanding  officer 
under  these  specifications,  he  shall  have  the  right  to  appeal  to  the  Chief  of  Ordnance, 
U.  S.  A.,  and  his  decision  shall  be  final. 


Statemmii  of  stores  fabriciUed  at  Watervliet  Arsenal  during  the  fiscal  year  ended  June 

SO,  1891. 

Class  1. 

25  3.2-inch  breech-loading  rifles,  steel. 
1  12-inch  breech-loading  rifle,  steel,  type  No.  1. 
4  12-inoh  breech-loading  mortar,  steel,  type  No.  L 

N  Class  2. 

1  carriage  for  3.6-inch  B.  L.  field  mortar. 
22  caissons  and  limbers  for  3.2-inc)i  guns. 

6  combined  forges  and  battery  wagons. 
20  limbers  for  machine-gun  carriages. 

2  mortar  wagons. 
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*  Class  3. 

25  bnokets,  water,  galvanized  iron. 
18  fuse  wrenches  for  8.2-inch  shell. 

2  gnnners'  gimlets  for  10-inch  Rodman  gnu. 

2  gunners'  gimlets  for  15-inch  Rodman  gun. 

2  gunners'  gimlets  for  13-inch  mortar. 
13  gunners'  reamers,  3.2-inch  rifle. 

2  Gatling-gun  covers,  model  1883,  caliber  .45. 
32  handspikes,  maneuvering,  for  3.2-inch  rifle. 

6  handspikes,  maneuvering,  8-inch. 

15  harness,  artillery,  for  2  wheel  horses,  new  pattern,  sets. 
15  harness,  artillery,  for  2  lead  horses,  new  pattern,  sets. 

1  harness  bag  for  new  model  harness. 

2  lanyards,  new  pattern. 
1  maul. 

3  mauls  for  mortar. 

1  priming  wire  for  3.2-inch  B.  L.  rifle. 

9  priming  wires  for  10-inch  Rodman  gun. 

2  priming  wires  for  13-inch  mortiirs. 

2  primer  pouches  3.2-inch  rifle. 

1  pendulum  hausse  pouch,  3-inch  rifle. 
12  prolonges  (section  of  picket  rope). 

3  pouches,  sight,  for  4|-inch  rifle. 

1  quoin  for  8-inch  siege-howitzer  carriage. 
8  ranmiers  and  staves  for  i^inch  siege  gun. 

2  rammers  and  staves  for  11-inch  rifle. 

10  short  rammers  and  sponges  combined,  3.2-inch  rifle. 
15  sponges  and  rammers,  jointed,  3.2-inch  rifle. 

8  sponges  and  staves  for  8-inch  converted  rifle,  spring  head. 

8  sponges  and  staves  for  10-inch  gun,  spring  head. 

9  sponges  and  staves  for  13-inch  mortar,  spring  head. 

5  sponge  covers,  bore,  3.2-inch  rifle. 

18  sponge  covers,  chamber,  3.2-inch  rifle. 

11  scrapers  for  cannon,  outside. 

4  scrapers  for  carriages. 
42  thumbstalls. 

1  vent  punch,  3.2-inch  rifle. 

6  vent  punches,  15-inch  gun. 

2  vent  pieces,  3-inch  rifle. 

1  vent  piece,  3.2-inch  rifle. 

2  vent  pieces,  6-pounder  gun. 

1  vent  piece,  light  12-pounder  gun. 

7  vent  covers. 

48  vent  covers  for  8-inch  converted  rifle. 
20  vent  covers  for  4^inch  and  8-inch  guns. 
20  vent  covers  for  15-inch  smoothbore  guns. 

Class  4. 

6, 173  cast-iron  sheUs,  long,  for  3.2-inch  B.  L.  field  gnns. 

720  cast-iron  shells,  long,  for  3.6-inch  B.  L.  field  guns. 
1, 050  cast-iron  shells,  for  OHinch  siege  guns. 

637  cast-iron  shells,  for  7-inch  siege  howitzer. 
1, 000  Eureka  cast-iron  shells,  for  8-inch  converted  rifles. 

186  10-inch  solid  shot,  each  575  pounds. 
50 12-inch  solid  shot,  each  1,000  pounds. 

Class  7. 

291  bayonet  scabbards,  steel,  with  Hoffman's  attachment. 
1, 290  cartridge  boxes,  McKeever. 
96  saddle  cloths,  cotton,  scarlet. 
3  waist  belts. 
2  waist-belt  plates  (without  loops). 

Class  9. 

16  blocks,  4  feet  by  12  inches  by  1  inch. 
10  blocks,  4  feet  by  12  inches  by  2  inches. 
6  blocks,  4  feet  by  12  inches  by  4  inches. 
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3  blocks,  20  inches  by  8  inches  by  2  inches. 

1  block;  double;  for  15-inch  shears. 

1  block;  single,  for  15-inoh  shears. 

1  block,  snatch  wood;  for  5i-inch  rope. 
40  chockS;  roller. 
40  chockS;  wheel. 
20  chockS;  gnn. 
20  chockS;  i5-inch  gun.* 

1  cap  shears. 

1  cradle  for  8-inch  lind  10-inch  gnns. 

6  floor  boards  for  8-inch  Rodman  gnn  carriage  sets. 

1  gin;  garrison. 

3  handspikes;  gin. 

1  platform  for  l^iuch  rifle. 
10  platforms  for  siege  guns. 

4  platforms  for  8-inch  and  10-inch  siege  mortars. 
10  plat^tms  for  siege  mortars. 

6  rollers;  short. 

6  rollers,  2-inch. 
18  rollers;  5-inch. 
18  rollers,  6-inch. 
18  rollers;  7-inch. 

6  rollers,  oak,  8  inches  diameter;  4  feet  long. 

6  rollers;  oak,  8  inches  diameter,  3  feet  long. 
18  rollers,  cradle. 

2  skids,  oak,  96  inches  by  12  inches  by  12  inches. 

12  traveling  plankS;  16  feet  by  10  inches  by  2  inches. 
48  way  planks. 

Class  10. 
parts  appkrtaining  to  class  1. 

1  De  Bange  obturator.  1 

1  De  Bange  obturator  pad.  I  ^^^  o  o  :««»»  u  t   -:«-. 
6  t^y re  obturators.  f  ^^'^  ^-2-"^^*^  ».  L.  nfle- 

2  Freyre  obturator  gas-check  rings.  J 

2  gas-check  padS;  for  7-inch  B.  L.  howitzer. 
30  gas-check  pads,  for  12-inch  cast-iron  mortar;  hooped. 

1  gas-check  pad,  for  10-inch  W.  W.  riflo;  C.  I. 

PARTS  APPERTAINING  TO  CLASS  2. 

2  ammunition  chests  for  limberS;  3.2-inch  rifle. 

4  braces,  metallic,  for  lid  of  ammunition  chest. 

3  bronze  screw  lids  for  primer  box. 

5  canvas  covers  for  ammunition  chests,  3.2-inch  rifle. 

12  corrugated  plates,  3.2-inch  limbers. 

t  Zbn™*^,  special  pattern.  !  ^"^  ^-^-i-cJ*  ^i^^^' 

1  dQuble  and  2  single  trees,  steel. 
8  doubletrees. 

17  singletrees. 

40  linchpins. 

46  linch  washers. 

13  neck-yokes. 

3  poleS;  spare. 

2  poleS;  not  ironed. 

4  pole-props  for  end  of  pole. 
2  pole-prop  springs  and  hooks.        ^ 

5  road-brakes  for  caisson  3.2-inch  gun,  pairs. 
1  road-brake  for  battery- wagon,  ^air. 

1  stay-pin  and  chain  for  ammunition  chest. 
5  spring  clasps  for  handspikes,  maneuvering;  3.2-inch. 

PARTS  APPERTAINING  TO  CLASS  3. 

2  breast  straps  for  double  harness,  pairs. 
140  breast-strap  hooks. 
132  back-strap  bookstand  D-rings. 


^For  3.2-inch  limbers. 
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7  oolluv,  artiUory. 
133  collar  a  traps. 

133  oollar'Btriip  hooki  and  D-^S** 
438  rlngR,  -l-iDoh. 
400  HBiliUu  thongB. 
133  tnce  uliains,  whe«l. 
133  trao*  rhkliiB,  lead. 

3  tracM,  lead. 

3  tracva,  wheel. 
1  martin  Rale. 

Ti  \i<-^'\f'  pHils.  rnbber. 
:ti)  >i|iiuifte  hentlH,  botv.  3.2-inrh  gDii. 
'it  H)iitii^  liooalti.  rliadilHT.  3.3-inrh  gtm. 
VI  Hiiimito",  mxilrn.  41-iiirh  rifle. 

4  t>)>i>ii)t<^  >viH>1i'ii,  ?<-inrh  iyiDTert«d  rifle  (uprlng  head). 
1  ii|i'iiillii>.  wiHilen.  8-iiirh  ronverted  rifle  (L!  pirrn). 

\f  ai^iiijtiv.  wimlcii.  K^inrh  Bmooth-bore  gnn  (solid  head). 
41  •|Miijii<a.  nwiloD  fBiiring  head),  15-iiich  gun  (123  pieces), 

PAKTS  APPBRTAINIMO  TO  CLASBBB  t  AXO  S. 

1,  l>i|)  hAw  V)>W^  vrniUf;bt-in>n,  for  3.2-iDch  shells. 
i*a«i  )H>n>  |tlii^,  wmiiKlit-iron,  for  3.6-iiich  sheila. 
)K>i>  haw  pliiK".  wri>iij(ht'irDD,  for  T-iucb  shells. 
4it|i  I  .'iiivt'  liaiidH  fur  3.2-iDch  shells. 
W«'  *"'      t*'  w     \  *■""""  ^'""'^  projoctiloa. 
1^1  v»|>t"'f  twi"'"  f**'  13-inch  mortar  shell. 

PABTS   APPBRTAIKlMd   TO   GLABB  8. 


PARTS  APPBRTAIKINO  TO  CLASS  9. 

l>i>ti'H  for  hand  sling  cart. 
iiiiiit  Tor  laree  sling  cart. 
»  hud,  hand  sliog  cart,  iron. 

PAST  SBCOSD. 
PAINTS,   On.e,   DYKS,   ETC. 

|i'>uDds  paint  ibr  3.2-innh  B.  L.  rifles. 

HlSCBLLANEOUa   ARTICLES. 

I  B.  L,  rifle. 

INSPGCTIIfa  IN8TROHENTS,  RINGS,  QAnaES,  KTO. 

1  c:[lindergau^  for  testing  straightness  of  boreforS-intdi  rifla. 
1  g:i  aaa  for  testiug  gas-chock  seat.  i 

6  pnifllo  templets  for  verifying  threads  of  breeoh  >  For  S-tncli  rifle, 
bliioks  and  breeoh  bashings  of  8-inoh  guns.  ) 

TOOLS,  UTEHSII^,  AND  OTHER  MISCELLANEOUS  ARTICLES. 

18  aprons,  smiths',  leather. 

6  cuul  bags.  ) 

36  tool  b.igs  (small  canTashngs).    >For3.2-inahB.L.  rifle 
25  UHil  boxes.  ) 

1  inm  Qut  wrench,  12  inrhes  long. 

1  1-iarh  cold  chisel  by  8  iucbes  long. 

1  small  steel  pnnoh. 
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6  if^rmdatonee,  arbor  oranks  and  framee. 

6  mallets,  wood. 

1  miizsle  and  stencil  ring  for  marking  12-inch  oast-iron  steel-hooped  mortars. 

6  oil  cans,  coal  (3  srallons). 

6  oil  cans,  sperm  (2^  pints). 
Oilers  for  gattling  gun,  model  1883. 

6  stitching  horses. 
61  whe^I-grease  cans. 
25  wheel-grease  can  knives. 

xnTFimsHSD  \ronK  in  hand. 

Class  1. 

25  3Ji-inch  B.  L.  rifles,  steel. 

1  3.2-incb  B.  L.  rifle,  steel,  with  Driggs-Sohroeder  bree<*h  mechanism. 

1  3.2-inch  B.  L.  rifle,  steel,  with  Oerdom  breech  mechanism. 
10  5-inch  B.  L.  rifles,  steel,  siege. 
10  7-inch  B.  L.  howitzers,  steel. 
12  8-inch  B.  L.  rifles,  steel,  Nos.  2  to  13,  inclnsiTO. 

1  10-inch  B.  L.  rifle,  steel,  wire-woond.  Crozier  design. 
23  10-inoh  B.  L.  rifles,  steel,  Kos.  2  to  24,  inclusive. 

Clabb  2. 

25  eaissons  and  limbers  for  3.2-inch  B.  L.  rifles. 
6  combined  forges  and  battery  wagons. 
25  limbera  for  3.3-inch  B.  L.  rifles. 

Class  4. 

• 

1,792  cast-iron  shells,  long,  for  3.2-inch  B.  L.  field  gnn. 
980  cast-iron  shells,  long,  for  3.6-inch  B.  L.  flold  gun. 
413  oast-iron  shells,  for T-inch  B.  L.  siege  howitzer. 
180  10-inch  shot.  Woodbrid|!^e  gun,  575  pounds. 
84  10-inch  solid  shot,  Crozier  gun,  575  pounds. 
200  12-inoh  solid  shot,  each  1,000  pounds. 

Class  10. 

Pabts  Cjlass  2. 

4  tam-'bnckles.  \  ^^'  ammunition  chesty  3.2-lnch  limber. 

PAST  SECOND.  . 
INSFSOTIMa  INBTBUia2rrS~-RIK08,  GAUGES,  ETC. 

1  plug  for  testing  thread  in  base  bushing  ring  for  8-mch  gnn  work. 
1  ring  for  testing  thread  of  breech  block  for  8-inoh  gun  work. 

WAE  91 — VOL  m ^10 
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6  grindstones,  arbor  cranks  and  frames. 

6  maUets,  wood. 

1  mnzzle  and  stenoil  ring  for  marking  12-inoh  oast-iron  steel-hooped  mortars. 

6  oil  cans,  coal  (3  e&llons). 

6  oil  cans,  sperm  (2^  pints). 
Oilers  for  gattling  gun,  model  1883. 

6  stitching  horses. 
61  wheol-grease  cans. 
25  wheel-grease  can  knives. 

XTNFINISHSD  TTOBJr  IN  BAND. 

Class  1. 

25  8.2-inch  B.  L.  rifles,  steel. 

1  3.2-inch  B.  L.  rifle,  steel,  with  Driggs-Schroeder  breed i  mechanism. 

1  3.2-inch  B.  L.  rifle,  steel,  with  Geraom  breech  mechanism. 
10  5-inch  B.  L.  rifles,  steel,  siege. 
10  7-inch  B.  L.  howitzers,  steel. 
12  8-inoh  B.  L.  rifles,  steel,  Nos.  2  to  13,  inolasive. 

1  10-inch  B.  L.  rifle,  steel,  wire-wonnd,  Crozier  design. 
23  10-inoh  B.  L.  rifles,  steel,  Nos.  2  to  24,  inclnaiye. 

Clabs  2. 

25  caissons  and  limbers  for  3.2-inch  B.  L.  rifles. 
6  combined  forger  and  battery  wagons. 
25  limbers  for  d.3-inch  B.  L.  rifles. 

Class  4. 

• 

1, 792  cast-iron  shells,  long,  for  3.2-inch  B.  L.  field  gnn. 
980  cast-iron  shells,  long,  for  3.6-inoh  B.  L.  flold  gun. 
413  cast-iron  shells,  for  7-inch  B.  L.  siege  howitzer. 
180  10-inch  shot.  Woodbrid^e  gun,  575  potmds. 
84  10-inch  solid  shot,  Crozier  gun,  575  pounds. 
200  12-inoh  solid  shot,  each  1,000  pounds. 

Class  10. 

Parts  Class  2. 

4  tum-^nckles   \  ^^'  ammunition  chest«  3.2-inch  limber. 

PART  SECOND. » 

t 

IN8FBCTINO  INSTRUMENTS— RINGS,  GAUGES,  ETC. 

1  ping  for  testing  thread  in  base  bushing  ring  for  8-inch  gnn  work. 
1  ring  for  testing  thread  of  breech  block  for  o-inoh  gnn  work* 
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BEPORTS  ON  SMOKELESS  POWDEB. 

FO.  1. 

SPBINaFIELD  ABMOBY^ 

Springfield^  Ma8s.y  November  i,  1890. 

(1)  Mdxim  smokeless  powder, — ^This  i>owder  is  similar  in  appearance 
to  the  Maxim  powder  lately  tested  at  this  armory  and  reported  upon 
under  date  of  October  2, 1890.  That  powder,  however,  was  stated  by 
Mr.  Maxim  to  be  composed  of  50  i)er  cent  gun  cotton,  48  per  cent 
nitroglycerin,  and  2  per  cent  castor  oil,  while  the  powder,  the  subject 
of  Una  rei>ort,  is  understood  to  contain  74  per  cent  gun  cotton,  25  per 
cent  nitroglycerin,  and  1  per  cent  castor  oil — a  substitute  of  gun  cotton 
for  about  one-half  of  the  nitroglycerin. 

The  limited  amount  of  x>owder  would  not  admit  of  extended  trials 
similar  to  tiiose  made  in  England,  but  the  test  was.  conducted  for 
velocity  and  pressure  to  the  full  extent  possible,  with  results  as  given 
below. 

Ifodcim  9mokel€»8  powder, 
[74  per  eent  gon  cotton,  25  per  oent  nitroglycerin,  1  per  cent  castor  oil.] 


Charge. 

Shot 

Pressure. 

Velocity. 

80  grains 

82  grains 

1 
2 

26,000 

26,000 

82,000 

V       81,000 

1,660 

'      1,558 

1,712 

1,606 

84  grains.... .\ 

40,500 
84,600 
82,500 
88,300 
40,200 

1,847 
1,815 
1,780 

1,85? 

Mean - 

87,200 

1,827.8 

1 
2 
8 

4 

80  grains 

61,300 
60,800 
60,700 
48,200 

1,004 
1,070 
1,060 
1,072 

88  grains.. 

Mean. 

87  grains.. 


1 
2 


8 

0 

10 


Mean 

Extreme  variation. 

! 


Pressure. 

Velocity. 

44,000 

1,010 

48.200 

1,06L2 

40,500 

1,080 

56,200 

2,066 

52,600 

1.078 

47,100 

1,056 

50,200 

1,086 

60,200 

1,006 

63,200 

1,092 

50,200 

1,002 

53,200 

2,010 

53,000 

1,090 

51,770 

1,092.6 

8,100 

100 

Comparing  these  results  with  those  of  the  English  trials  no  very 
wide  divergence  is  noticeable.  The  English  bullet  weighs  216  grains, 
while  that  used  here  weighs  230  grains;  hence  slightly  greater  charges 
would  probably  be  required  to  i)roduce  equal  velocities,  but  necessarily 
at  the  cost  of  increased  pressure. 

The  results  anticipated  were  realized. 
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In  England  34  grains  gave  a  mean  muzzle  velocity  of  2,0X2  feet;  here 
37  grains  gave  an  instrumental  velocity  of  1,992  feet,  which  would  be  a 
muzzle  velocity  somewhat  superior  to  the  English. 

In  England  34  grains  gave  a  ])ressure  with  the  216-grain  bullet  of 
about  34,000  pounds;  here 34  grains  with  the  230-grain  bullet  gave  with 
the  gauge  in  use  at  this  armory  a  pressure  of  37,000,  while  37  grains 
produced  a  pressure  of  about  52,000  pounds. 

With  37  grains  the  Springfield  experimental  caliber  .30  shell  was  just 
filled,  the  charge  being  w^  shaken  down  by  tapping,  but  not  at  all 
compressed. 

This  Maxim  compared  with  that  of  similar  form  (report  from  this  armory 
of  October  2)  would  appear  to  give  somewhat  increased  velocities  for 
equal  pressures,  to  produce  which  one  or  two  more  grains  are  required. 

The  powder  is,  however,  open  to  the  same  objections  as  expressed  in 
the  report  above  mentioned. 

(2)  Smoheless  powder  (no  na/ms)  from  St.  Petersburg. — As  the  sample 
comprised  a  quantity  so  small  no  test  could  be  made  and  the  powder  is 
returned  herewith. 

The  reported  velocity  (2,020  feet)  has  frequently  been  obtained  here 
in  testing  other  x)owders,  but  never  with  such  a  moderate  pressure 
(about  35,000  pounds)  as  that  stated  by  Lieut.  Allen. 

(3)  Kuoin-Schwdbe  smokeless  poivder  from  Vienna. — AU  thexK)wder  in 
the  sample,  weighing  only  18  grains,  was  loaded  with  one  of  our  230- 
grain  bullets  and  fired,  giving  a  velocity  of  950  feet,  with  pressure  under 
10,000  pounds.  Evidently  the  proper  charge  is  considerably  ux  excess 
of  18  grains. 

Th(^  powder  presented  the  appearance  of  having  been  made  in  strings 
or  cords  somewhat  like  vermiceUi,  and  of  about  0.025  inch  in  diameter, 
and  then  cut  into  lengths  which  varied  between  0.02  and  0.00  inch.  Ap- 
parently the  powder  had  been  treated  to  a  light  coating  of  graphite, 
giving  it  a  slight  gloss  and  dark  color,  under  which,  viewed  through  a 
magiufying  glass,  could  be  discerned  the  drab  or  brownish  color  charac- 
teristic of  so  many  of  the  smokeless  powders,  notably  tlie  Maxim. 
Eespectfully, 

S.  E.  Blunt, 
Captain^  Ordnance  Department. 
(Inc.  1,  6467--W.) 


Fo.  2. 

eepokt  of  trial  of  feench  b.  n.  powdbb. 

Springfield  Armory, 
Springfield^  Mass.y  February  4^  1891. 

Ool.  A.  E.  BXIPFINCHPON, 

Commcmding : 

Sir:  I  have  the  honor,  in  accordance  with  your  verbal  directions,  to 
make  the  following  report  of  the  trials  of  a  sample  of  French  B,  IN". 
powder  lately  received  from  the  Ordnance  Office. 

The  letter  forwarding  this  powder  states  that  it  is  understood  to  be 
similar  to  the  standard  B.  N.  French  powder  (of  the  trial  of  which  at 
this  armory  a  report  was  submitted  under  date  of  July  18, 1890),  except 
that  it  has  been  adulterated  to  yield  smoke. 

In  appearance  it  is  similar  to  that  standard  French  powder,  being  in 
the  same  thin  striated  sheets,  and  drab  or  gray  in  color. 
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These  sheets  are  about  0.03  inch  thick,  3.12  inches  long  and  1.1  inches 
wide.  Broken  into  strips  along  the  grooves  the  resulting  pieces  are 
3.12  inches  long  and  0.066  inch  wide. 

Trials  were  commenced  with  a  charge  composed  of  these  strips  cut 
into  halves^  that  length  corresponding  to  the  powder  space  in  the  shell. 
Bnt  35  grains  could  be  introduced,  and  that  charge  gave  a  pressure  of 
12,000  pounds  and  a  velocity  of  1,176  feet. 

Cuttmg  the  strips  into  eighths  a  thin,  narrow  grain  nearly  0.4  inch 
long  WQ§  produced,  which  in  a  charge  of  35  grains  (nearly  filling  tlie 
shell)  produced  a  velocity  of  1,217  feet,  with  a  pressure  of  14,000  pounds. 
In  both  these  cases,  however,  the  charge  hung  fire,  discharge  following 
at  an  appreciable  interval  after  the  explosion  of  the  primer. 

It  was  then  decided  to  reduce  th6  size^of  the  grains  as  in  the  former 
trials  of  this  powder.  The  narrow  strips  were  accordingly  cut  into 
lengths  about  equal  to  their  width,  producing  a  thin,  flat,  nearly  square 
grain,  and  with  these  the  following  tests  were  conducted : 


Charge. 


35  grains 
38  grains 

40  grains 


Shot 


1 
2 
1 
2 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Heaii 

Kxtreme  variation . 


41  grains. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Pressure. 


Pounds. 
24,000 
24,000 
30,400 
31,000 


Velocity. 


FMt. 
1,428 
1,405 
1,583 

1,583 


34,500 
32,600 
34,000 
41,200 
82,000 
36,300 
86,600 
32,600 
32,800 
33,700 


1,688 
1,654 
1,646 
1,718 
1,672 
1,683 
1,730 
1,669 
1,674 
1,670 


Charge. 


42  grains. 


34,630 
8,600 


1,680.3 
70 


Shot.  ,  Pressure. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Poundt. 
45,600 
48,800 
46,-8U0 
48,500 
45,600 

0  4tJ,500 
50,000 
43,800 
47,000 
36,  GOO 
53,900 
39.600 
40.200 

,  43,800 
39,400 


Velocity. 


Mcnn  .... 
Extvenie  variation. 


38, 400 

1,709 

42,300 

1,775 

44, 400 

i,7o:j 

41,100 

1,789 

42,300 

1,767 

30,  400 

1, 743 

41, 700 

1,792 

41,200 

1,792 

45,600 

1,801 

36,600 

1,767 

43  grains. 


Mean  — 
Extreme  variation . 


41,  'M)0 
7,200 


1,  770. 
61 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 


Mean 

Extrcmo  variation . 


44,740 
17.300 


Feet, 

1,811 
1,813 
1,843 
1,8(30 
1,838 
1,823 
1,862 
1,815 
1,858 
1,767 
1,765 
1,749 
1,770 
1,802 
1,769 


1,803 
113 


41. GOO 
50,100 
41,700 
59,500 
,52, 800 
5\  400 
68.000 
59,  TOO 
45,600 
44,000 


1,812 
1,840 
1,826 
1,910 
1,948 
1,918 
1,9?2 
1,948 
1,885 
1,854 


1, 891. 3 
160 


All  velocities  are  instrumental,  and  at  50  feet  from  the  muzzle — ^bullet 
lead  with  copper  jacket,  weight  230  grains,  caliber  .30.  With  41  grains 
of  the  powder  the  shell  was  flUed  to  base  of  bullet  when  powder  was 
shaken  down  by  gently  tapping  on  the  sheU  as  it  was  loaded;  with  40 
grains  it  was  nearly  fllled  to  same  point  with  no  more  tapping  t^an 
necessary,  on  account  of  tendency  of  grains  to  clog  and  wedge,  to  facili- 
tate loadhig.  With  42  grains,  and  to  a  still  greater  extent  with  43  grains, 
the  powder  was  pack^  together  as  the  bullet  was  forced  home  to  its 
regular  position,  with  the  higher  charge  the  column  of  powder  being 
compressed  about  half  an  inch.  The  effect  of  this  compression  is  very 
noticeable,  both  pressures  and  velocities  being  far  from  uniform,  the 
former  varying  between  41,600  and  68,000  pounds,  and  the  velocities 
between  1,812  and  1,972  feet  in  only  ten  shots  when  the  charge  was  43 
grains,  and  to  a  marked  extent  also  for  42  grains.    In  both  of  these 
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cases,  also,  great  pressures  do  not  correspond  to  high  velocities,  nor  are 
the  higher  velocities  always  accompanied  by  the  extreme  pressures. 
It  is  evident  that  the  charge  will  not  bear  compressiuu. 

With  40  and  41  grains  both  pressures  and  velocities  are  fairly  uniform ; 
the  former  quite  moderate,  but  so  also,  when  compared  with  some  other 
powders  which  have  been  tried  at  this  armory,  are  the  velocities. 

The  smoke  from  the  discharge  wa«  much  lighter  and  thinner  than  from 
gunpowder,  was  moderate  in  quantity  and  slowly  dissipated.  Several 
of  the  strips  laid  together  and  ignited  in  the  open  air  burned  slowly 
with  an  intense  white  flame  tipped  with  red.  A  sheet  of  th^  powder 
burned  in  a  similar  manner.  In  a  train  of  the  square  grains  to  which 
the  powder  was  reduced  for  charging  the  cartridges,  it  burnt  with  its 
characteristic  flame  and  very  much  slower  than  a  similar  train  of  gun- 
powder. In  aU  cases  a  slight  granular  ash  was  left  and  a  smoke  pro- 
duced which,  however,  soon  disappeared.  The  fouling  of  the  barrel 
was  slight  and  rather  dry  and  hard. 

A  comparison  of  the  powder  with  the  "B.  K''  (smokeless)  tested  last 
July  is  exhibited  in  the  following  table: 

I^ench  "B,  N"  amoJcelesa  and  smoke  producing,  oomparcd. 


Charge. 

Smokeless. 

Smoke  producing. 

Pressure. 

Velocity. 

Pressure. 

Velocity. 

40  flTflins 

Pounds. 
46, 300 
53, 470 
67,907 

Feet. 
1,763 
1,857 
1,005 

Pounds. 
84,630 
41.800 
44,740 

Feet. 
1,680 
1,776 
1,806 

41  firrains .............. 

A.9.  imi\im. .    

Examining  this  table  it  appears  that  the  addition  of  the  smoke  pro- 
ducing adulterant  has  resulted  in  a  powder  which  for  an  equal  charge 
gives  about  12,000  pounds  less  pressure  and  80  to  100  feet  less  velocity 
than  the  smokeless  variety;  but  when  charges  (without  regard  to  their 
weight)  giving  nearly  similar  pressures  are  compared  there  appears  to 
be  a  material  gain  in  the  velocity.  The  powder  cai)acity  of  the  experi- 
mental cartridge  not  permitting  the  advantageous  use  of  more  than  41 
grains  of  the  powder,  it  was  not  possible  to  increase  the  charge  so  as  to 
produce  the  greater  pressures  found  with  the  smokeless  variety,  or  to 
obtain  the  iucrease  in  velocity  that  would  probably  result  in  the  larger 
I)owder  space  which  this  powder  evidently  requires. 
Very  respectfully,  your  obedien*wervant, 

S.  E.  Blunt, 
Captain,  Ord.  Dept.  U.  8,  Army. 

(927-'91.) 


No.  3. 

Springfield  Armoet, 
Springfield,  Mass.,  March  23, 1891. 

Ool.  A.  E.  BUPFINGTON, 

Commanding: 
Colonel:  In  accordance  with  your  verbal  directions  I  have  the 
honor  to  make  the  following  report  of  the  trials  of  a  smokeless  powder 
brought  to  this  armory  by  W.  B.  Houghton,  of  North  Adams,  Mass., 
and  understood  to  be  the  joint  invention  of  Mr.  Houghton  and  Dr. 
l^bert  Schapphaus : 
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Mr.  Houghton  first  visited  the  armory  in  November  last  with  a  ik)w- 
der  which  he  desired  tested^  and  on  five  different  occasions  since  has 
either  brought  or  sent  additional  samples,  which  were  tried  a^d  the 
results  communicated  to  him. 

In  its  earlier  forms  the  powder  was  entirely  unsuited  to  the  military 
service,  giving  abnormally  high  pressures  with  very  moderate  velocities 
and  being  of  uncertain  ignition.  The  requirements  of  a  jwwder  for 
small  arms,  the  necessity  lor  uniformity  in  the  composition,  and  regu- 
larity in  the  size  and  shape  of  the  grains  were  all  explained  to  Mr. 
Houghton,  who,  taking  advantage  of  the  suggestions  thus  conveyed, 
has  progressively  improved  his  powder  and  finally  succeeded  in  pro- 
ducing one  which,  with  moderate  pressures,  gives  high  velocities  and 
uniform  results. 

Mr.  Houghton  has  not  stated  definitely  the  composition  of  the  pow- 
der, but  judging  from  its  appearance  and  action  it  must  be  somewhat 
similar  to  the  Maxim,  which,  according  to  report,  is  a  compound  of  gun 
cotton  and  nitroglycerin.  The  grains  are  approximately  cube^  of 
about  0.05  inch  on  an  edge,  are  soft  and  easily  cut  with  a  lmif<s  and 
dark  brown  in  color.  In  the  open  air  the  powder  ignites  and  burns 
slowly  with  a  white  blaze  and  no  appreciable  smoke  or  ash;  in  the 
gun  it  gives  a  strong,  sharp  report,  no  smoke  and  no  odor,  and  barely 
a  trace  of  fouling. 

The  quality  of  this  last  sample  of  the  powder  being  known  from  the 
previous  trials,  many  preliminary  shots  were  not  necessary;  but  one,  a 
charge  of  27  grains,  which  gave  1,727  feet  initial  velocity  with  a  press- 
ure of  34,000  pounds,  was  fired  oefore  proceeding  with  the  trials,  as 
follows: 


Charge. 


80  grains. 


Shot. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 


Mean 

Extreme  variation . 


82  grains. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

18 

14 

15 

16 

17 


Pressure. 


PaundM. 
46,500 

44,400 
40,500 
43,800 
43,800 
43,800 
44,400 
32,000 
32,800 
44,500 


Velocity. 


41,650 
14,500 


50, 000 
49.200 
47, 100 
52,200 
52,200 
52, 200 
54,600 
53,500 
53,500 
58,400 
53,400 
50,000 
45,000 
47,100 
40,800 
49,800 
51,300 


Feet. 

1, 802 

1,847 

1,862 

1,870 

1.S54 

1.873 

1, 9O0 

1,815 

1,850 

1,894 


1.970 
1,054 

1,966 
1.970 
1,976 
1,990 
1.988 
1,992 
2,000 
1,980 
1,952 
1,929 
1,974 
1,952 
1,952 
1.968 


1, 802.  7 

'-  85 


Charge. 


32  grains. 


18 
10 
20 


Mean 

Extranic  vaHatiun. 


Shot. 


33  grains- 


1 
2 

3 

4 
6 
6 
7 
8 
0 
10 


Mcaii 

Extreiuc  variation. 


34  grains. 


1 
2 
8 

4 
5 
6 
7 
8 


Mean 

Extreme  variation. 


Pressure. 


Povndt. 
47,400 
50, 000 
50,000 


50,585 
9,600 


58,200 
57,600 
56,600 
54,100 
58,800 

Lost 

55,800 
60,600 
60,600 
59,200 


Velooily. 


FetL 
1,942 
1,978 
1,966 


1,966.5 
71 


2,034 
2,032 
2,034 
2, 014 
2,054 
2,054 
2,034 
2,046 
2,056 
2,072 


67,878 
6,500 


2,043 
58 


,59, 000 
54,800 
50,200 
58,200 
62,700 
.54,000 

57, yoo 

54,000 


2,070 
2,042 
1,986 
2,072 
2,104 
2,058 
2, 052 
2,012 


56,275 
12,500 


2,049.5 
118 


152         REPORT  OP  THE  CHIEF  OF  ORDNANCE. 

In  these  trials  the  experimental  pressure  barrel,  caliber  .30,  was  em- 
ployed; the  bullet  (lead  with  copper  jacket)  weighed  230  grains,  and 
the  recorded  velocities  are  instrument  at  a  distornce  of  50  feet  firom 
the  muzzle. 

Owing  to  the  shape  and  smoothness  of  the  grain  the  powder  was 
readily  loaded,  and  from  its  high  specific  gravity  the  charges  used 
occupied  but  a  x>ortion  of  the  sheU,  leaving  a  space  between  the  powder 
and  btdlet.  As  the  shell  will  hold  41^  grains  of  the  powder  the 
considerable  amount  of  this  space  is  evident. 

As  compared  with  other  powders  tested  at  the  armory  during  the 
last  eighteen  months,  this  powder  of  Mr.  Houghton's,  when  the  ease 
with  which  it  can  be  loaded,  the  regularity  of  the  results,  the  mod- 
erate pressures  with  high  corresponding  velocities  are  all  considered, 
appears  to  be  inferior  to  none  and  superior  to  the  great  m^ority. 

The  influence  of  moisture  or  heat  and  the  effect  of  storage  upon  the 
stability  of  the  powder  have  not  yet  been  tried.  An  additional  amount 
is  expected  from  Mr.  Houghton,  which  will  permit  these  features  to  be 
tested.  If  the  residts  are  satis&ctory  the  powder  may  be  considered 
as  one  well  adapted  for  use  in  military  small  arms. 
Yery  respectfully^  your  obedient  servant, 

S.  B.  Blunt, 
Captain.  Ord.  JDept.  U.  8.  Army, 

(1841-^1.) 
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REPORT  UPON  THE  TRIAL  OP  A  FORM  OF  WBTTBREN  SMOKELESS 

POWDER. 

Springfield  Armory, 
Springfield^  Mass.^  April  11^  1891. 

CoL  A.  E.  BUFFINGTON, 

Commanding: 

OOLONEL:  I  have  the  honor  to  make  the  following  report  of  the  test 
made  to-day,  in  accordance  with  your  verbal  directions,  of  the  Wetteren 
smokeless  powder  intended  for  the  cartridges  to  be  used  by  the  Maga- 
zine Gun  Board  in  the  test  of  arms  submitted  for  their  examination: 

This  powder  possesses  all  the  characteristic  features  of  the  Wettereji 
powder,  which  were  mentioned  at  length  iix  the  reports  forming  Appen 
dix  16  of  the  report  of  the  Cliief  of  Ordnance  for  1890  and  Report  No. 
0  of  Api)endix  14.  The  form  and  appearance  of  the  grain  more  nearly 
resembles  the  latter  powder  (those  termed  Du  Pont),  while  in  its  bal- 
listic properties  it  seems  to  lie  midway  between  the  two  jwwders  as 
regards  the  weight  of  charge  required  to  produce  an  equal  pressure, 
but  is  superior  to  both  in  that  the  accompanying  velocity  is  now  greatei*. 

The  preliminary  shots  were  fired  with  29, 30, 34,  and  36  grains,  two  shots 
each,  with  following  results :  29  grains,  pressures  29,000  and  24,500 ;  30 
grains,  pressures  28,600  and  26,800;  34  grains,  pressures  36,000  and 
38,400;  36  grains,  pressures  49,000  and  46,000. 
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Trials  were  then  continued,  determining  velocities  as  well  as  press 
oreSy  as  follows: 

Wettwen  imokelesa  powder. 


Charge. 

Shot. 

Pressure 

per  square 

inon. 

Velocity 
per  second. 

Char|^. 

1   Pressure 
Shot,  i  per  square 
•  1       inch. 

Velocity 
per  second.' 

Pounds. 

Feet. 

Found*. 

Feet. 

86gnixi« 

1 

46,000 

1,865  ! 

87  grains 

56,000 

1,942 

2 

60,400 

1,860 

54,600 

1,944 

8 

50,800 

1.806 

55,200 

1,932 

4 

44,600 

1,859 

. 

52,800 

1,938 

5 

47,000 

1,853 

• 

58,800 

1,946 

6 

40,200 

1.888 

61.800 

1,984 

7 

46,000 

1,808 

02,7t0 

1,998 

8 

44;  800 

1,859 

56,800 

1,992 

9 

40,600 

1,876 

46,700 

1,929 

10 

46,000 

1,855 

54,000 

1,948 

11 

48.600 

1,879 

49,600 

1,^25 

12 

51,000 

1,904 

50,000 

1,930 

13 

51,500 

1,898 

52,000 

1,976 

14 

46,500 

1,875 

54,600 

1,062 

15 

44,800 

1,866 

51,000 

'      1,924 

16 

48,500 

1,908 

54,600 

1,956 

17 

45,000 

1,866 

50,000 

1.016 

18 

46,500 

t8r3 

60,600 

1,960 

19 

48,600 

1,873 

61,000 

1,992 

20 

48,000 

1,869 

54,600 

1,956 

• 

Ifeaa 

47,720 

1,870 

Mean 

54,870 

1,952.5 
82 

Bxtreme  variAtlon. 

6,900 

55 

Extreme  variation. 

18,100 

All  velocities  instrumental  and  at  50  feet  from  the  muzzle;  charges 
fired  from  the  0.30  caliber  pressure  barrel;  bullet  lead,  with  copper 
jacket,  weight  230  grains. 

Witn  36  grains  the  shell  is  full  to  base  of  bullet;  powder  shaken 
down  but  not  compressed.  With  37  grains  the  powder  is  slightly 
packed  together  by  the  pressure  necessary  to  seat  the  bullet  in  its 
proper  position.  This  compression  appears  to  influence  in  a  marked 
degree  the  uniformity  of  the  result,  which  for  twenty  shots  vary  be- 
tween 62,700  and  49,600  pounds  pressure  and  1,998  and  1,916  feet 
velocity,  while  in  the  smaller  uncompressed  charge  the  pressures  lie 
between  61,500  and  44,600  pounds,  and  the  velocities  between  1,908  and 
1,853,  variations  only  slightly  more  than  one-half  of  these  accompany- 
ing the  37-grain  charge. 

While  55,000  pounds  may  not  be  an  excessive  i)ressure  for  the  testa 
of  the  Magazine  Gun  Board,  the  probability  of  every  few  shots  exceed- 
ing this  pressure  by  at  least  7,000  pounds  would  make  the  37-graiu 
charge  undesirable,  especially  when  it  is  remembered  that  the  varia- 
tions attending  loading  the  cartridges  by  machinery  would  often  give 
a  charge  excelling  the  standard  by  one-half  a  grain  or  even  more,  with 
the  much  increased  attendant  pressure. 

It  is  therefore  recommended  that  36  grains  of  this  powder  be  estab- 
lished as  the  standard  chaige  for  the  experimental  cartridges. 
Very  respectfully,  your  obedient  servant, 

8.  E.  Blunt, 
Captaiuy  Ord.  Deptj  U.  S.  Army, 

(2373-^91.) 
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second  report  on  wetteren  smokeless  powder, 

Springfield  Armory, 
Spnngfieldy  Mass.j  May  <9,  1891, 

Col.  A.  R.  BUFFINGTON, 

Commanding: 

Sir  :  I  have  the  honor  to  submit  additional  report  of  fiirther  trials, 
lately  made  in  accordance  with  your  verbal  direc'tions,  of  the  Wetteren 
smokeless  jwwder  intended  for  the  cartridges  to  be  used  by  the  Board 
on  Magazine  Arms  in  the  trials  of  guns  submitted. 

Shots  were  fired  with  charges  of  33,  34,  35,  and  36  grains,  both  in 
the  caliber  .30  barrel,  by  which  pressures  and  velocities  are  determined 
simultaneously,  and  in  the  caliber  .30  experimental  Springfield  rifie, 
with  results  as  given  below: 


Charge. 

Caliber  .80  pressure  barrel. 

Springfield  cali- 
ber .30  gun. 

Shot. 

Preesurc. 

Velocity, in - 
strnmental. 

Shot. 

Velocity,  in- 
strumental. 

83  grains 

1 

46,600 

1,823 

1 

1,881 

2 

47,410 

1,811 

2 

1,879 

8  ;           47,40U 

1,803 

3 

1,878 

4 

49.800 

1,862 

4 

1,857 

5 

51,iJO0 

1,878 

6 

1,900 

6 

47, 600 

1,871 

6 

1.924 

7 

47,800 

1,866 

7 

1,910 

8 

50.000 

1.849 

8 

1,898 

. 

9 

53.600 

1,878 

9 

1,890 

10 

50.200 

1,842 

10 

1,926 

11 

48,400 

1,831 

11 

1,914 

12 

48,400 

1,838 

12 

1,908 

18 

53,200 

1,862 

18 

1,898 

. 

14 

54,800 

1,881 

14 

1,896 

15 

49.400 

1,885 

15 

1,906 

16 

49,000 

1,830 

16 

1,932 

17 

52,200 

1,879 

17 

1,928 

18 

51,600 

1,881 

18 

1,906 

19 

50,400 

1,866 

19 

1,912 

20 

50,600 

1,870 

20 

1,914 

i 
Mean 

50,010 

1,865.1 

1, 902. 9 

Corresponding  muzzle 

velocity 

1,887.9 

1 

1,936.6 

84  flrains 

1 

57,000 

1,938 
1,883 

1,936 

^~  n  •*»••»»  •.••»«•■» 

2 

52,800 

2 

1.940 

3 

46,600 

1,866 

3 

1.924 

4 

67,200 

1,968 

4 

1.929 

5 

51,200 

1,887 

6 

l.OrK) 

6 

60,200 

1,948 

6 

1.944 

7 

55,600 

1,890 

7 

1,952 

8 

53,600 

1,878 

8 

1,956 

9 

53,200 

1,918 

9 

1,940 

10 

49,800 

1,894 

10 

1,980 

11 

50,000 

1,876 

11 

1,908 

12 

60,000 

1,873 

12 

1,914 

18 

51,200 

1,879 

13 

1,948 

14 

60.200 

1,870 

14 

1,930 

15 

54,200 

1,890 

15 

1,929 

Mean 

5?,  853 

1,897.1 

1,938 

Corresponding  muzzle 

velocity 

1,930.6 

1 

1,  972. 3 

85  grainH 

1 

51,200 

1,944 

1.954 

2 

60,200 

1,990 

2 

2,002 

8 

53,200 

1,950 

3 

2,010 

4 

58,200 

1,964 

4 

1.968 

• 

5 

52,200 

1,955 

5 

1,992 

6 

48,000 

1,879 

« 

2,010 

■ 

7 

63,600 

1,910 

7 

1,978 

8 

62,200 

1,996 

8 

1,990 

9 

67,600 

1,986 

9 

1,992 

10 

67.600 

1,964 

10 

2,004 

11 

68,800 

1,086 

11 

1,980 

12 

64,500 

1,920 

12 

2.004 

i 

■ 
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Charge. 

Caliber  .30  preesnre  barrel. 

Springfield  cali- 
ber «30  {run. 

Rhot. 

Pressure. 

Velocity,  In- 
strumental. 

Shot. 

Velocity,in- 
strumentaL 

86  grains 

18 
14 
15 

60,200 
49,000 
54,000 

1,968 
1,960 
1,952 

13 
14 
15 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2,002 
1,988 
2,010 

Mean 

55.000 
velocity 

1,954.9 
1,989.5 

1,992.1 
2,027.2 

CorreApoiiding  innzzle 

1 

39  gnkin4  -  - 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

63,200 
63,000 
61,900 
65,000 

6r..  4(M) 

62, 400 
SO,  (UK) 
02,200 
64,000 
58,600 

2,008 
2,012 
2,016 
2,036 
2,034 
2. 012 
2.004 
1,996 
2,032 
2,012 

2,070 
2,064 
2,066 
2,086 
2,048 
2,036 
2,078 
2,022 
2,048 
2,060 

Kean 

62,580 

2,015.2 
2,060.7 

2,050.8 
2,087 

CoTTesponding  mnsale 

velocity — 

An  the  velocities  given  as  instrumental  are  at  50  feet  from  the  muz- 
zle. The  muzzle  velocities  are  computed  therefifmi  by  the  formula  and 
tables  of  Gapt.  Ingalls.  In  all  cases  the  bullet  was  the  new  experi- 
mental oue^  lead  with  copper  packet,  weight  230  grains.  It  will  be 
noticed  that  the  velocities  obtamed  in  the  rifle  exceeds  those,  for  cor- 
responding charges,  in  the  pressure  barrel  by  35  to  45  feet.  Tnis  dimi- 
nution of  velocity  with  the  pressure  barrel  has  of  course  long  been 
known  to  exist  and  is  occasioned  by  the  small  escape  of  gas  past  the 
piston.  The  exact  difference  had  not  previously  been  determined  for 
the  smaU-caliber  ammunition^  that  it  is  so  small  permits  the  inference 
to  be  drawn  that  the  pressures  experienced  in  the  gun  can  only  slightly 
exceed  those  recorded  in  the  pressure  barrel. 

A  report  of  trial  of  this  Wetteren  powder  was  previously  rendered 
under  date  of  April  11, 1891.  The  powder  then  gave  with  36  grains  a 
pressure  of  47,720  pounds  and  an  instrumental  velocity  of  1,876  feet; 
for  37  grains  the  pressure  was  54,870  pounds;  the  velocity,  lj952.5  feet. 
The  powder  had  about  ten  days  previously  reached  New  York  after 
shipment  across  the  Atlaoitic;  it  was  tested  here  on  the  same  day  it 
was  received. 

In  the  three  and  one-half  weeks  that  have  since  elapsed  the  powder 
has  been  kept  in  a  warm,  dry  atmosphere,  and  has  apparently  so  far 
changed  in  ite  power  that  a  charge  less  by  2  or  3  grains  will  now  pro- 
duce about  the  same  pressure  and  velocity  corresponding  to  the  greater 
charge  nearly  a  month  ago.  If  these  conclusions  are  substantiated  by 
additional  trials  after  further  exposure  of  the  powder,  it  would  be  advis- 
able to  reduce  to,  say,  33  grains  the  charge  for  the  cartridges  to  be  used 
by  the  Board  on  Magazine  Arms. 

I  understand  that  only  3,000  of  these  cartridges  have  as  yet  been 
loaded;  that  number  will  answer  for  the  tests  to  be  made  by  the  Board 
during  the  next  fortnight,  and  as  I  do  not  anticipate  a  sufficient  num- 
ber of  other  guns  will  be  ready  to  make  worth  while  a  meeting  for 
trials,  after  the  coming  one,  before  early  in  July,  there  will  be  ample 
time  to  decide  upon  the  prox)er  charge  for  the  additional  amount  of 
ammunition  that  will  ultimately  be  required. 
Very  respectfuUy^  your  obedient  servant, 

8.  E.  Blunt, 
Captain,  Ord.  Dept,  U.  8.  Army. 

(3067~'91.) 
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third  report  on  wettbrbn  smokeless  powder. 

Springfibld  Armory,  . 
Springjieldy  Mass.,,  ffune  19y  1891. 

Col.  A.  B.  BUPFINGTON, 

Commanaing: 

Colonel:  In  accordance  mth  your  verbal  directions,  I  have  the 
honor  to  submit  the  following  report  of  additional  trials,  just  completed, 
of  the  Wetteren  smokeless  powder. 

Previous  rex)orts  were  rendered  on  April  11, 1891,  and  May  8, 1891. 
As  formerly  stated,  the  powder,  about  ten  days  prior  to  the  date  of  the 
first  report,  had  arrived  in  New  York  after  shipment  across  the  Atlantic. 
It  was  then  forwarded  here  and  tested  the  day  it  was  received. 

Up  to  May  8,  and  also  since  that  date  to  the  present,  the  powder 
ha«  been  kept  loosely  wrapped  in  paper  in  a  dry,  warm  atmosphere.* 
It  now  gives  results  as  stated  below: 

Wetteren  emokeless  powder. 


Velocity, 

Velocity. 

Charge 

Shot 

PnasiiTe. 

injstni* 
mental. 

Charge. 

FRiot 

Preasnra. 

instm- 
mental. 

Potmdt. 

Feet. 

« 

Powide. 

Feet. 

83  grains 

1 

46,000 

1,766 

35  grains 

I 

55,000 

1,916 

2 

46,000 

Lost. 

2 

58,200 

1,898 

3 

46,600 

1,811 

8 

69,200 

1,968 

4 

44,800 

1,772 

4 

55,200 

1,910 

5 

51,200 

1.836 

5 

57.700 

1,910 

6 

48,400 

1.852 

6 

55,200 

1,938 

7 

49,400 

1,835 

7 

55.200 

Lost 

8 

40,400 

1,842 

,  8 

50,700 

1,902 

9 

49,400 

1,854 

0 

56,200 

1,952 

10 

48,900 

1,810 

Mean  - , , 

10 

56,200 

1^066 

Iff^M^H 

48, 010 

1, 819. 8 

55,880 

1.926.7 

MumI^ 

1,852.0 
88 

Muzz1<^-  ,TUT 

1,960.7 
60 

Eztranie  variation . 

6,400 

Extreme  vai 
86  grains 

iation. 

I 

8,500 

84gralxi8 

1 

53,200 

1,840 

63,400 

1,998 

2 

48, 400 

1,835 

2 

65,100 

1,972 

8 

52,200 

1,849 

» 

3 

58,200 

1,934 

4 

52,200 

1,860 

4 

62,400 

1,994 

5 

52, 200 

1,855 

5 

58,400 

1,966 

6 

52,200 

1,855 

6 

57,200 

1.952 

7 

51,400 

1,871 

7 

62.800 

1,082 

8 

51, 400 

1,878 

8 

62,400 

2,034 

0 

51,200 

1,871 

0 

62,500 

2,006 

10 

60, 700 

1,810 

10 

57, 200 

1,978 

Mftan 

51, 510 

1,852.4  ' 

60,960 

1,98L6 
2, 016. 6 

Muzzle 

1,885.1 
68 

Miiszle 

Extreme  variation . 

4,800 

Extreme  vai 

iation. 

7,000 

100 

In  this  firing  the  caliber  .30  pressure  barrel  was  used,  the  bullet, 
weight  230  grains,  was  of  lead  with  copper  jacket,  and  the  velocities 
given  as  instrumental  are  at  50  feet  from  the  muzzle.  From  these 
the  muzzle  velocities  are  computed  by  the  tables  and  formula  of  Capt. 
Ingalls,  of  the  artillery. 

These  results  are  about  the  same  as  those  obtained  at  the  time  of  the 
last  report,  and  would  indicate  that  the  effect  upon  the  powder  of  the 
ocean  voyage  had  been  eradicated  by  May  8,  after  a  month  here  in 
storage,  and  that  no  material  change  has  since  occurred. 

The  conclusion  foreshadowed  in  my  last  report  is  bow  inevitable,  and 
it  would  seem  that  to  keep  the  pressure  in  the  vicinity  of  50,000 
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pounds,  which  is  deemed  most  appropriate  for  the  tests  of  the  Board 
on  Magazine  Arms,  that  the  charge  should  not  exceed  34  grains,  which 
it  is  therefore  recommended  be  established  for  all  cartridges  hereafter 
prepared  for  the  Board. 

This  charge  gives  a  muzzle  velocity  in  the  pressure  barrel  of  1,885 
feet,  but  from  previous  firings  it  has  been  determined  that  about  40 
feet  should  be  added  for  the  velocity  that  would  be  obtained  in  the  0.30 
caliber  rifle  itself,  which  may  therefore  be  assumed  to  be  about  1,925 
feet. 

To  determine  the  effect  of  moisture  and  of  heat  upoA  the  powder,  one 
lot  was  exposed  in  an  atmosphere  rendered  moist  by  escaping  steam 
eight  hours  a  day  for  two  days,  and  another  lot  was  expos^  eight 
hours  a  day  for  four  days  to  a  dry  heat  of  about  150^.  During  this 
period,  especially  whUe  the  first  lot  was  being  exposed  to  moistare,  the 
external  temperature  was  unusually  hot,  a  maximum  of  95^  and  97^ 
being  reached. 

GDie  results  obtained  are  exhibited  in  the  following  table : 

Wetterm  powder. 


Cbtetgib. 


33  grains. 


Bxposed  to  moistare. 


Shot. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Mean 

Hazzle 

Sxtr«ne  variation . 


86  grains. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


iinsslo 

Xi^rame  variation . 


Pressure. 


Pound*. 
00,800 
48,000 
45,400 
45,400 
40,900 
58.000 
44,600 
47,800 
46,100 
42,300 


46,890 


10,700 


65,200 
64,200 
60,200 
64,400 
61,200 
64,600 
68,200 
53,700 
02,200 
60,800 


06,460 

ii'aoo' 


Velooilj, 
instm- 
mentaL 


1.866 

I<06t 

1,828 
1,802 
1,866 
1,870 
1,786 
1,805 
1,818 
1,800 


1,826.8 

1,859.1 

84 


1,960 
1,980 
2,068 
1,991 

SiOOO 
1,996 
1,970 
1,906 
1,976 
1,980 


1,991.8 
S,  027.0 


Charge. 


88  grains. 


Exposed  to  heat. 


Shot. 


1 
9 

8 
4 
0 

6 
7 
8 
9 
10 


Mean 

Hassle 

Extreme  variation . 


36 


8 

9 

10 


Mean 

Hassle.. 

Extreme  variation . 


Fomkdi. 
48,400 
44,500 
48,400 
42,800 
46.600 
41,800 
41,800 
36,400 
44,800 
87,200 


43,270 

'i2,'ooo' 


66,300 
54,200 
52,200 
54,600 
62,800 
52,200 
49,400 
44,800 
45,000 
50,400 


51,190 

ii'soo" 


Yelodty, 
instra- 
mental. 


1,868 
1,791 
1,826 
1,781 
1,880 
1.716 
1,756 
1,684 
1,766 
1,786 


1,774.2 

1,805.6 

174 


1,962 
1,964 
1,988 
1,944 
1,928 
1,875 
1,890 
1,873 
1,862 
1,890 


1,912.6 

1,946.4 

102 


Beferring  to  the  test  of  the  iK>wder  in  its  normal  condition,  it  will  be 
observed  that  the  exx>osure  to  moisture  did  not  materially  affect  the 
l)0wder;  the  pressures  observed  are,  to  be  sure,  very  slightly  less  and 
the  velocities  a  very  little  greater,  but  additional  shots  might  have 
made  this  small  discrepancy  less  evident. 

The  tendency  of  nitrated  substances,  such  as  pm  cotton,  nitroglycerin, 
etc.  (which  undoubtedly  in  some  form  enter  this  powder),  to  decompose 
when  the  temperature  reaches  about  160^  is  exemplified  in  the  case  of 
the  x)owder  exposed  to  heat.  It  was  intended  that  the  heat  should  be 
kept  at  about  150^,  but  it  occasionally  slightly  exceeded  that  limit,  and 
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cousequently  the  results  obtained  show  a  slight  loss  in  both  pressure 
and  velocity,  being  for  the  latter  about  2^  to  3^  per  cent,  as  compared 
with  the  unexposed  powder.  These  changes  are  very  slight  compared 
with  the  modifications,  under  similar  treatment,  observed  iu  some  Nobel 
powder  lately  tested  and  show  the  Wetteren  to  be  a  more  stable  com- 
pound. 

In  preparing  the  cartridges  for  experimental  firing  at  this  armory 
all  work  is  done  by  hand,  each  charge  being  carefully  weighed  before 
loading.  Such  ^method  of  loading  in  quantity  would  no^  of  course, 
be  practicable,  but  the  considerable  variations  in  velocity  produced  by 
only  moderate  changes  in  the  charge  of  these  smokeless  i)owder8  em* 
phasizes  the  necessity  for  all  the  accuracy  attainable. 

To  compare  the  armory  hand  work  with  the  cartridges  loading  in 
greater  quantity  at  .the  Frankford  Arsenal  twenty  shots  were  fired  with 
ammunition  loaded  there  early  this  month  and  just  received  here.  These 
cartridges  it  was  understood  contained  36  grains  of  Wetteren  iK>wd6r. 
The  following  velocities  were  found : 


Shot 

Velocity, 
instra- 
mental. 

Shot. 

Velocity, 
InBtni- 
mental. 

Shot 

Vfllodty, 
instru* 
mental. 

1 

FseL 
1,992 
1,930 
1,976 
1,944 
1.950 

10 

Ftet. 

1,918 
1,862 
1,929 
1,948 
1,835 
1,922 
1,936 
1,936 
1,852 

19 

Ffft. 
1,936 
1,«« 

2 

11 

20 

3 

12 

Mean.... 

Mnule  .. 

Extrrme 
varia- 
tion.... 

4 

18 

1,923.4 
1.967.4 

141 

5 : 

14 

6 

1,912 

15 

7 

1,946 
1,912 
1,934 

16 

8 

]7 

9 

18 

Beferring  to  the  first  table  of  this  report  it  is  seen  that  36  grams  in 
the  armory  cartridge  gave  in  the  pressure  barrel  an  instrumental 
velocity  of  1,981.6,  corresponding  to  2,016.6  feet  muzzle  velocity  in  tiie 
pressure  barrel,  or  about  2,055  feet  muzzle  velocity  in  the  gun;  that  is 
100  feet  more  than  obtained  with  the  cartridge  having  the  same  charge 
as  loaded  at  Frankford  Arsenal. 

In  the  execution  of  the  firing  given  in  this  report  I  have  been  assisted 
by  Lieut.  F.  P.  Peck,  Ordnance  Department  * 
Very  respectfolly,  your  obedient  servant, 

S.  E.  Blunt. 
Cajptairiy  Ord,  Dept.  U,  8.  Army. 
(4019-'91.) 


No.  7. 

Springfield  Akmory, 
SpHngJieUI,  Mass.^  June  5, 1891. 

Col.  A.  E.  BUFFINaXON, 

Comitumding : 
Colonel:  In  accordance  with  your  verbal  directions  I  have  the 
honor  to  make  the  following  report  of  the  trials  of  some  Nobel  smoke- 
less powder: 

'  This  powder  was  received  from  the  works  of  the  Rhenisch- Westphalia 
Explosives  Stock  Company.  It  is  in  nearly  cubical  grains,  varying  iVoin 
aboutO.037  inch  to  0.045  inch  on  an  edge,  is  tough  and  elastic  ratiier  than 
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brittle,  and  is  somewhat  gelatinous.  The  grains  are  coated  with  graphite, 
and  have  its  familiar  laster,  bat  when  cut,  as  they  readUy  can  be  with 
a  knife,  the  inner  surface  is  seen  to  be  of  a  dull  grayish-brown  color. 
Ignited,  unconfined,  in  the  open  air  the  powder  burns  slowly  with  an 
orange  blaze  tinged  with  blue  or  purple  and  without  smoke  or  ^stinctive 
odor.  There  is  no  smoke  or  odor  when  fired  in  the  gun  and  but  little 
fouling. 

The  primers  used  here,  which  have  ignited  charges  of  other  smoke- 
less powders,  generally  fsaled  with  this  i)owder  if  the  charge,  which  did 
not  entirely  fiU  the  shell,  had  not  been  settled  downtiext  the  primer; 
when  that  precaution  was  observed  the  ignition,  however,  was  prompt. 

After  a  preliminary  charge  of  30  grains,  which  gave  a  pressure  of 
33,800  pounds  with  an  instrumental  velocity  of  1,704  feet,  the  trials 
were  continued  with  results  as  given  in  the  following  tables: 

Nobel  svMieless  powder. 


Charge. 


32graiiifl. 


Mean.. 
Hassle. 


SSgralui. 


Shot. 


1 
2 
3 

4 
6 


I 
2 
S 

4 
6 
6 

7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 


Huzb1« 

Sxtreime  yariatlon . 


S4  grains. 


1 
2 
3 


Preuure. 


Founds. 
49,200 
49,400 
50,400 
44,600 
46,400 


48,000 


53,200 
51,000 
60,400 
54,20() 
50, 400 
54,200 
52,200 
57,800 
52,700 
53,000 
58,200 
54,200 
55,200 
58,700 
51,200 
47,800 
66,700 
59.100 
57,600 
57,200 


54,200 


11,300 


56.600 
58,600 
58,000 


Velocity, 
lustra- 
mental. 


FteL 
1,862 
1,862 
1,898 
1,852 
1,850 


1,864.8 
1,897.8 


1,974 
1,934 
1,808 
1,966 
1,058 
1,962 
1,952 
1,980 
1.960 
1,982 
1,954 
1,950 
1,012 
1,956 
1,946 
1,920 
1,906 
1,976 
1,976 
1,956 


1,960.0 

1,985.4 

84 


1,960 
1,984 
1,990 


Charge. 


8i  grains. 


Shot. 


4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Mean 

Muzsle 

Extreme  variation. 


35  grains. 


Preasoxe. 


Pounds, 
54,200 
52,600 
55,600 
56,600 
60,200 
58,200 
57,000 
54,800 
59,700 
54,700 
53,700 
58,700 
57,200 
59,200 
57,200 
57.400 
56,200 


66,350 


7,600 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Hmoi  .... 

HuEBle 

Xztrame  TBrifttlon. 


59,400 
61,200 
57,000 
60.200 
60,000 
62,000 
62,400 
66,200 
66,100 
62,400 


61,680 


9,200 


Velofllty, 
instra- 
mentaL 


1,060 
1,926 
1,966 
1,972 
1,974 
1,962 
1,976 
1,970 
1,980 
1,960 
1,944 
1,982 
1,982 
1,998 
1,980 
1,980 
1,972 


1,970.4 

2,005.2 

74 


S,020 
2,062 
2,028 
2,012 
2,012 
2,050 
2,032 
2,058 
2,044 
2,054 


3,040.2 

2,076.2 

60 


In  these  trials  the  caliber  .30  barrel  arranged  for  determining  press- 
ures were  used ;  the  bullet  (lead  with  copper  jacket)  weighed  230  grains, 
All  the  velocities  given  as  instrumental  are  at  50  feet  from  the  muzzle; 
the  muzzle  velocities  are  computed  therefrom  by  the  formula  and  tables 
of  Gapt.  Ingalls.  By  previous  trials  it  has  been  determined  that  the 
velocities  (when  between  1,700  and  2,000  feet)  obtained  from  the  press- 
ure barrel  are  about  40  feet  less  than  those  for  corresponding  charges 
in  the  gun;  that  amount  must  therefore  be  added  to  those  recorded 
above  for  the  velocities  that  would  have  been  found  in  the  caliber  .30, 
Springfield  riHe. 
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As  compared  with  other  powders  that  have  been  tested  at  the  armory 
in  the  last  eighteen  montlis,  this  Nobel  in  its  ballistic  effects  is  inferior 
to  the  Maxim  and  Houghton,  and  about  on  a  par  with  the  Wetteren. 
From  the  shape  of  the  grain  it  can  be  as  readily  loaded  as  the  Houghr 
tm\y  more  easily  than  the  Maxim  or  Wetteren,  but  it  is  more  difficult  to 
ignite  than  either  of  them,  our  primers,  as  has  been  stated,  failing,  un- 
less the  powder  was  kept  at  the  base  of  the  shell.  This  precaution  it 
would  be  impracticable  to  continually  exercise,  and  consequently,  un- 
less stronger  primers  were  employed,  the  powder  would  x)ossess  little 
value  for  ordinary  use. 

To  determine  the  effect  on  the  powder  of  the  increase  of  temperature 
and  of  moisture  one  lot  was  exi)osed  to  a  dry  heat  of  150^  eight  hours 
a  day  for  six  days,  and  another  lot  to  an  atmosphere  rendered  moist  by 
escaping  steam;  the  latter  was  exposed  for  two  days,  eight  houis  each 
day.  In  charges  of  30,  33,  and  35  grains  the  following  results  were  then 
obtained: 

Nobel  powder. 


Eximscd  to  molstore. 

Exposed  to  heat. 

Charge. 

Preasnre. 

Velocity, 
insti'u- 
mentaL 

Charge. 

• 

Preesura 

Velocity, 
instru- 
mental. 

30   BTftiP"-  , T--r,Tr 

Potmds. 
39,000 
39,500 
39,200 
47, 200 
53,400 
56.200 
53,000 

Feet 
1,783 
1,727 
1,719 
1,903 
1,908 
2,026 
2,004 

80  CETlliDB 

Pounds, 

28.  im 

27.000 

38,700 

-  43,800 

1,561 
1,552 
1,702 
1,797 

33  fifraiiiB 

33  grains 

85  firrains 

35  flrraiT^fl  .,,^,,^.,^^,, 

• 

Though  precaution  was  observed  to  avoid  misfires  by  shaking  the 
powder  down  next  the  primer,  there  were  thirty-tliree  failures  and  but 
eleven  successftil  ignitions  (as  above)  in  the  forty-four  cartridges  in 
which  the  two  lots  of  powder  were  made  up,  and  even  thovse  that  did 
ignite  hung  fire  in  a  marked  degree.  Comparing  these  results  with 
those  given  in  the  preceding  table  for  the  powder  in  its  normal  condition 
it  will  be  noticed  that  apart  from  the  greatly  increased  difficulty  of 
ignition  the  effect  of  moisture  was  to  decrease  both  pressure  and  veloc- 
ity, but  only  to  a  moderate  extent,  while  for  the  powder  exposed  to  a  dry 
heat  the  pressure  and  velocity  were  vastly  decreased,  the  i)owder  un- 
doubtedly losing  some  of  its  essential  ingredients  by  evaporation.  The 
moistened  powder  was  soft  and  less  elastic;  the  dried  i)owder  had  be- 
come brittle.  In  both  the  original  luster  was  diminished. 
Very  respectfully,  your  obedient  servant, 

S.  E.  Blunt,        ^ 
Captain,  Ord,  JDept,  U.  8.  Army. 

(3607-'91.) 
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clats  cabtbidqe  shell. 

Headqxjabtebs  Depabtment  of  Arizona, 

Lo8  Angeles,  Oal,j  December  SI,  1890. 

The  Ohief  of  Osdnanob,  U.  S.  Abmt, 

Washington,  2>.  0, : 

Sib:  I  have  the  honor  to  send  you  by  mail  to-day  some  experimental 
shells  of  my  own  designing,  which  I  would  like  to  have  tested,  or  rather 
compared,  with  the  ordinary  service  shell,  as  regards  initial  velocity, 
penetration,  recoil,  and  report.  I  have  had  very  little  opportunity  for 
experimenting  with  the^e  shells,  but  what  little  I  have  done  has  satis- 
fied me  that  the  average  penetration  is  greater,  the  recoil  and  reiK>rt 
at  least  one-third  less  than  with  the  service  shell. 

It  has  been  my  experience  that  when  the  powder  is  ignited  at  the 
rear  of  the  charge  more  or  less  of  it  is  blown  from  the  piece  unbumed. 
By  means  of  the  tube  in  the  shells  I  send  the  powder  is  ignited  in  front 
of  the  charge.  It  not  only  gives  all  the  powder  a  chance  to  bum,  but 
the  small  amount  contained  in  the  tube  being  ignited  first  starts  the 
bullet  and  makes  it  take  the  grooves,  without  tearing  it  all  to  pieces 
before  the  main  charge  is  exploded,  thereby  acting  somewhat  on  the 
principle  of  a  progressive  detonating  powder. 

If  a  bottle-shai^  shell  is  to  be  used  in  the  new  small  caliber  rifle  in- 
tended ibr  the  Army,  I  believe  a  tube  to  ignite  the  powder  in  front  of  the 
charge  would  be  a  valuable  adjunct,  as  it  would  greatly  lessen  the  recoil 
and  cause  all  the  powder  to  be  burnt,  and  if  a  steel  bullet  is  to  be  used, 
I  believe  the  jacket  would  be  less  liable  to  strip. 

If  you  consider  these  shells  worth  experimenting  with  please  be  kind 
enough  to  inform  me  of  the  result. 

Very  respectftilly,  your  obedient  servant, 

T.  J.  Olay, 
FirBt  Lieutenant^  Tenth  Infantry, 
Injector  of  SinalhArms  Practice. 


sepobt  upon  lieut.  olay^s  oabtbidge  shell. 

Spbingfield  Abmoby, 
Springfieldj  Mass.,  January  28, 1891. 

Snt:  In  accordance  with  your  verbal  directions  I  have  the  honor  to 
report  as  follows  upon  the  tf-ials  of  the  cartridge  shell  proi)osed  by 
Lieut.  T.  J.  Clay,  Tenth  Infantry.    The  shell  differs  from  the  service  in 
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that  it  has  a  tube  0.19  inch  in  exterior  and  0.10  inch  in  interior  diame- 
ter, projecting  from  the  primer  socket  1.28  inches  into  the  powder  space. 
The  objects  as  claimed  for  this  device  by  Lent.  Clay  are  twofold; 
first,  to  secure  front  ignition  of  the  charge,  and,  second,  to  obtain  a 
progressive  burning  of  the  powder  and  gradual  movement  of  the  bullet 
by  the  combustion  of  that  portion  of  the  charge  within  the  tube  be- 
fore the  main  charge  is  ignited.  The  tests  for  velocity  were  begun 
with  a  charge  of  50  grains  of  powder;  this  just  filled  the  experimental 
shell  so  that  the  bullet  (one  of  500  grains)  could  be  seated  without 
compression.  Service  shells  were  loaded  with  a  similar  charge  and  the 
two  kinds  fired  alternately  with  the  foUowing  results: 

Table  I. — Fifty  grains — Instrumental  velodtin. 


Shot. 


1 

2. 

3 

4 

Meftn 


Cloy  experi- 
mental shell. 

Service 
shell. 

Ftct 

1,010 

1,018 

1,005 

1,013 

F€eL 
1,033 
1,024 
1,034 
1,021 

1,011.5            1,028 

t 

Firing  was  continued  with  a  charge  of  ^  grains.  With  this  charge 
in  the  Clay  sheU,  if  the  bullet  was  seated  without  any  compression  of 
the  powder,  one  cannelure  was  left  exposed.  The  bullet  was,  however, 
forced  down  until  the  cartridge  became  of  the  standard  length.  Besults 
were  as  follows: 


Tablu  11,— Fifty-fine  griiMM—IneiTumental  velooitiet* 


Shot. 


1 

2... 

3 

4 

Mean 


Clay  shell. 


Service 
shell. 


FeeL 

Feet. 

1,058 

1,054 

1,073 

1,072 

1,071 

1,065 

1,077 

1,061 

1,069.5 


1,063 


Loading  the  Clay  shell  with  GO  grains  exposed  two  cannelures  when 
no  compression  was  given  the  powder;  before  firing  the  bullet  was 
pushed  into  the  shell  to  its  service  position,  considerable  compression 
of  the  charge  of  coiirse  resulted.  In  the  service  sheU  the  60  grains 
loosely  filled  it  to  the  base  of  the  bullet  without  compression  of  the 
powder.    Eesults  of  firing  as  follows: 

Table  in. — Sixty  grains — Instrumental  velocitie$» 


Shot. 

Clay  shelL 

Service 
shell. 

1 

Feet. 

1,116 

1,121 

1,133 

1,128 

Feet. 
1,116 
1,116 
1,108 
1.115 

2 

8 

4 

Mean 

1,124.5 

1,113.6 

1 
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While  60  grains  appears  to  be  about  the  practicable  limit  of  the 
charge  in  the  Clay  sheU,  the  service  shell  permits  with  less  compression 
of  the  powder  a  charge  of  70  grains.  Charges  of  that  weight  were 
fired  with  the  following  velocities  (instrumental):  1,254,  1,255,  1,254, 
1,267— a  mean  of  1,255. 

All  the  above  firing  was  done  in  the  service  rifle,  where  the  length  of 
chamber  compelled  the  compression  which  was  given  the  i)owder  with 
the  55  and  60  grain  charges  in  the  Olay  shell.  To  determine  what  eflEect, 
if  any,  this  compression  had  upon  the  observed  velocities  additional 
firing  was  done  in  a  Springfield  rifle  with  a  chamber  0.3  inch  longer  than 
in  the  service  arm.  In  this  chamber,  and  OOsgrains  in  the  Clay  shell, 
the  cartridge  just  fiUed  the  chamber  and  the  bullet  rested  firmly,  but 
without  compression  on  the  powder,  two  cannelures  being  exposed 
without  the  shell,  as  previously  mentioned.    Besults  as  follows: 

Tablb  lY.—Lang'Okamber  r\fle— Instrumental  velooitie$» 


Shot. 


1 

2 

3 

4 

Hean 


Clay  fthell, 
OOCTaina. 
(No  com- 
pression.) 

Service 
sliel},  60 
grainM.  (So 
compres- 
sion.) 

Service 
cartridge, 
70  grains. 

FbbL 
1,107 
1,096 
1.104 
1,113 

Fut. 

1,102 

1,116 

1,125 

1,115 

FeH. 
1,255 
1,259 
1,252 
1,260 

1,105 

1,114.5 

1,256.5 

If  this  table  and  those  preceding  it  are  examined  together  the  follow- 
ing conclusions  become  evident: 

First.  If  no  compression  is  given  the  powder  equal  charges  give  less 
velocity  in  the  Olay  shell  than  in  the  service- 
Second.  If  the  powder  in  the  Clay  shell  is  compressed  and  that  in  the 
service  is  not  the  higher  velocities  will  be  obtained  with  the  Clay  shell, 
the  excess  becoming  greater  as  the  charge  and  consequent  compression 
is  increased,  but  being,  however,  always  small  and  unimportant. 

Third.  With  Olay  shell  filled  and  powder  compressed,  service  shell 
filled  and  i)owder  similarly  compressed  (no  tube  being  in  the  way  an 
increased  charge  is  of  course  permitted),  the  service  shell  shows  a  great 
excess  (about  130  feet)  in  velocity. 

EourtiL  As  far  as  velocity  is  concerned  the  service  shell,  therefore, 
appears  much  superior  to  the  Clay. 

To  determine  penetration  the  usual  butt  of  pine  boards,  1  inch  thick, 
1  inch  apart,  was  employed.  The  long-chambered  gun  was  used  and 
cartridges  as  in  Table  lY ;  that  is,  60  grains  in  the  Clay  and  the  same  in 
the  service  diell,  both  without  compression.    Besults  as  below: 

Tabub  Y,—Pen€traiUm. 


ClAysheU. 

Service  shell.                 1 

Shot 

Penetra- 
tion. 

Shot. 

Penetra- 
tion. 

1 

Jfuhes. 
16.2 
18.0 
17.7 

1 

JncKet, 
18.0 
17.8 
17.5 

s 

2 

8 

3 

M«>Hn    - 

,            Itf  <^n 

17.3 

17.6 
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Beferring  to  Table  IV  it  will  be  noticed  that  uuder  similar  conditions 
tlie  velocities  with  the  service  shell  were  slightly  the  greater.  Any 
diflferences  in  penetration  which  might  exist  would,  then,  4)robably  be 
in  favor  of  the  service  shell,  and  this  is  shown  to  be  the  case. 

1^0  differences  were  observed  in  the  recovered  bullets,  they  having 
ai^parently  taken  the  grooves  in  an  exactly  similar  manner. 

To  determine  the  recoil  the  Clay  shell  was  loaded  with  60  grains  and 
the  powder  compressed  by  forcing  the  bullet  down  until  the  cartridge 
w{is  of  standard  length  5  the  service  shell  was  also  loaded  with  60  grains, 
which,  of  course,  gave  no  compression;  the  velocities  corresi)onding  to 
this  loading  are  given  in  Table  III.  The  recoil  was  found  to  be  with 
the  Clay  shell  8J  foot  pounds,  that  with  the  service  shell  was  8  foot 
pounds,  the  slight  difference  being  in  the  same  direction  as  the  corre- 
sponding velocities. 

Although  carefully  observed  no  distinction  between  the  Clay  aud 
service  shells  was  noticed  in  the  report. 

From  these  various  results  the  final  conclusion  is  drawn  that  the 
claims  made  by  Lieut.  Clay  for  this  shell  are  not  confirmed  by  trial  and 
that  tilie  shell  is  inferior  to  the  3ervice  one  now  in  use.  1 

Very  respectfully,  your  obedient  servant, 

S.  E.  Blunt, 
Captain^  Ordnance  DepartimenU 

Approved.  While  it  was  conceded  as  a  truth  of  theory  and  practice 
that  ignition  in  front  of  a  charge  would  burn  more  powder  and  give  a 
small  increase  of  velocity,  a  principle  on  which  a  number  of  patents  for 
accelerating  cartridges  are  more  or  less  founded,  it  was  thought  best  to 
test  this  particular  device  so  that  there  could  be  no  question  as  to  its 
practical  value. 

A.  B.  BUFFINGTON, 

OoUmelj  Ord.  Depty  Commanding. 
(95-'91.) 
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PRACTICE  FIRING  BY  THE  ARMORY  RIFLE  CLUB. 

Springfield  Armory, 
Springfieldy  MasB.^  July  20, 1891. 

Sir:  In  accordance  with  yonr  verbal  directions  I  have  the  honor  to 
submit  the  following  report  of  the  firing  of  the  Armory  Rifle  Club  for 
the  year  ending  Jane  30, 1891 : 

The  object  of  this  practice  is  to  test  the  firing  qualities  of  the  rifles 
and  carbines  of  current  manufacture  and  to  detect  if  possible  any  varia- 
tions from  the  established  standards  that  may  have  escaped  the  observa- 
tion of  the  regular  inspectors  in,  more  particularly,  the  lock,  sights,  and 
rifling  of  the  barrel. 

For  this  purpose  one  afternoon  in  each  week  during  the  year,  with- 
out regard  to  the  state  of  the  weather,  whether  warm  or  cold,  stormy 
or  fair,  has  been  devoted  to  the  firing  of  arms  taken  by  chance  from  the 
output  of  the  preceding  week,  and  the  pra<3tice  held  at  some  one  of  the 
distances,  200,  300,  500,  600,  and  800  yards,  the  particular  range  for  the 
day  being  somewhat  determined  by  the  condition  of  the  weather  in 
order  that  the  individual  judgment  of  the  men  or  their  ability  to  hold 
on  the  target  might  not  have  a  preponderating  influence  upon  the  re- 
sults. 

The  target9%sed  and  methods  of  conducting  firing  have  been  as  pre- 
scribed in  the  firing  regulations  for  small  arms  which  governs  in  the 
practice  of  the  Army  and  the  scores  made  therefore  permit  of  some  com- 
parison with  those  at  the  different  posts.  It  should  not  be  overlooked, 
however,  that  the  armory  range  is  mostly  over  water,  is  peculiarly 
difficult,  and  that  the  weather  this  past  year,  unusually  bad  on  practice 
days,  has  rendered  the  making  of  high  scores  a  matter  requiring  an 
extreme  amount  of  discriminating  judgment.  The  men  firing  were  also 
entirely  unaccustomed  to  the  particular  guns  used,  they  having  been 
selected  by  chance  and  had  only  been  fired  the  usual  proof  shots. 

The  summary  of  practice  is  as  follows: 

PracHoe  of  ike  Armory  Rifle  Club  for  the  year  ending  June  SO,  1891, 

[Banges  200,  300,  500,  600,  and  800  yards.] 


Name. 

Nomber 

of  ahota 

fired. 

475 
1,310 

645 
1,236 

Total  seore. 

Percent 

Average 
score. 

Possible. 

Actual. 

L.  T.  Fkrnswortli 

V.B.B11II 

2,375 
6,550 
3, 225 

B  17fi 

2,053 
5,515 
2,088 
5,140 
5,986 
4,229 

86.44 
84.20 

8;{.  ;J5 

83.24 
82  57 
81.33 

21.61 

21.05 
20.84 
20.81 
20.64 
20.33 

S.E.  Blunt 

S.  Bowers 

J.  A.  Sterling 

W,S.Hoem«r 

Club 

1,450           7,250 
1,040           5,200 

6,155 

30,775        2»  fin 

83.22 

20  80 

'         1 

• 

V^ 
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The  practice  was  generally  held  in  scores  of  ten  shots  each;  of  these 
the  best  at  200  yards  were  47  by  Mr.  Bowers,  the  same  score  twice  by 
Mr.  Sterling,  and  a  46  by  Mr.  Bull  and  myself. 

At  600  yards  a  50  was  made  by  Mr.  Bowers,  49  twice  by  Mr.  Farns- 
worth  and  once  by  Mr.  Sterling,  while  48  was  frequently  retiched  by  the 
otiiers  of  the  club. 

At  600  yards  the  47  by  Mr.  Bowers  and  Mr.  Hosmer  and  a  46  by  my- 
self were  tihe  best. 

At  800  yards  the  only  really  good  score  was  49  by  Mr.  Hosmer. 

Single  scores  of  24  were  often  made  and  a  few  of  25  at  several  ranges. 
The  longest  run  of  consecutive  bull's-eyes  was  one  of  thirteen  at  500 
yards  by  Mr.  Famsworth. 

With  these  good  scores  some  very  poor  ones  were  also  made,  as  low 
as  15  (out  of  a  possible  25)  being  recorded  against  each  member  of  the 
club,  and  several  below  10  also  appearing.  All  of  these,  as  well  as  the 
better  ones,  are  included  in  the  preceding  tabulated  summary. 

In  addition  to  the  above  practice  trials  were  conducted,  utilizing  the 
services  of  the  club,  or  of  its  individual  members,  to  determine  the 
proper  height  of  front  sight  for  carbines,  in  which  a  correction  had  been 
suggested,  and  also  to  determine  the  accuracy  of  fire  of  various  foreign 
arms. 

In  the  latter  experiments  the  rifles  were  fired  from  a  fixed  rest  at  the 
ranges  200,  500,  800,  and  1,000  yards,  and  also  with  a  muzzle  rest  only, 
as  well  as  in  the  ordinary  manner  governing  the  other  practice  of  the 
club.  With  the  muzzle  rest,  but  more  especially  with  the  fixed  rest,  a 
constant  and  unvarying  aim  being  secured,  the  record  made  should  oe 
only  that  of  the  particular  arm  and  its  ammunition  uncomplicated  by 
the  inaccuracies  or  peculiarities  of  the  individual  firing.  To  obtain 
this  result  it  is,  however,  essential  that  the  atmospheric  conditions  dur- 
ing the  trial  should  remain  unchanged,  the  wind  very  light,  or  if  that 
feature  is  not  obtainable,  the  wind  being  constant  in  strength  and  direc- 
tion. ^ 

In  ordinary  target  practice,  as  the  wind  changes  in  direction  and  in- 
tensity, the  soldier  marksman  is  instructed  to  either  alter  the  wind 
gauge  or  elevation  adjustments  of  the  sight,  or  else  to  select  such  a  dif- 
ferent point  of  aim  on  his  target,  from  shot  to  shot,  as  to  comx)ensate 
for  the  changes  in  the  windj  if  he  has  attained  proficiency  as  a  rifle 
shot  he  will,  even  under  these  adverse  circumstances,  make  a  fine  score. 

In  the  ordinary  practice  of  the  club  (firing  without  artificial  rest  of 
any  kind),  this  method  has  been  followed,  but  with  the  fixed  rest  tests 
it  is  necessary  to  eliminate  as  far  as  x>ossible  the  personal  equation  of 
the  marksman. 

But  this  is  not  the  sole  precaution  requisite  to  insure  a  record  exhib- 
iting only  the  performance  of  the  rifle  and  its  ammunition,  for  using  a 
fixed  rest  and  an  unvarying  point  of  aim,  if  the  shots  are  fired  in  a 
wind  not  of  constant  strength  the  targets  obtained  will  show  not  only 
the  inaccuracies  inherent  to  the  arm  and  its  ammunition,  but  in  addi- 
tion those  produced  by  the  wind  acting  on  the  bullet  during  flight.  In 
a  head  or  rear  wind  of  varying  intensity  the  vertical  deviation  will  then 
be  unduly  increased;  if  the  wind  is  across  the  range  the  horizontal  de- 
viation will  be  affected,  and  as  it  is  these  latter  winds  that  alter  most 
the  path  of  the  bullet,  it  is  the  horizontal  .deviation  that  will  contain, 
unless  care  to  eliminate  it  is  observed,  an  undesired  and  unintendea 
record  of  the  atmospheric  conditions  as  well  as  of  the  shooting  capacity 
of  the  weapon  itself. 

As  to  determine  this  latter  element  only  is  the  object  of  fixed-rest 
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trials  at  this  armory,  a  particular  endeavor,  was  made  to  fire  the  shots 
ander  similar  conditions;  with  this  object  the  streamers  on  the  rifle 
range  were  carefdlly  observed  and  the  piece  not  discharged  until  a 
strength  and  direction  of  the  wind  was  repeated  similar  to  that  which 
had  obtained  during  former  shots.  While  this  method  requires  the 
exercise  of  some  observation  and  judgment  on  the  part  of  the  person 
directing  the  firing  it  unquestionably  gives  a  tnier  record  of  the  gun 
than  if  the  shots  had  been  delivered  without  delay  in  any  pufi'  of  wind 
that  hapi)ened  to  be  then  blowing. 

When  these  precautions  were  observed  it  was  found  that  the  mean 
vertical  deviation  exceeded  the  horizontal  and  that  this  proportionate 
excess,  but  small  at  the  shorter  ranges,  increased  as  the  distance  of  the 
rifle  from  the  target  was  increased. 

That  the  form  of  the  shot  group  was  elliptical  and  not  circular  has 
long  been  known,  and  these  trials  were  therefore  mainly  of  value  in  con- 
flnmng  witii  foreign  guns  that  conclusion  arrived  at  alt{oad  as  well  as 
in  this  country  with  the  Springfield  rifle. 

Very  respectfully,  your  obedient  servant, 

S.  B.  Blunt, 

Captain,  Ord.  Depty  U,  8.  Army. 
iLpproved. 

A.  li.  BtJFFINaTON, 

Colonely  Ordnance  Department 
(4789-'91.) 


Appendix    16. 


MANUFACTUBE  OF  CALTBER  JO  CARTRIDGES  AT  FRANKFOBD  ARSENAL, 

AND  EXPERIMENTS  ATTENDING  THE  SAME. 

FbANKFOBD  ARSENJlLj 

FMladelj^hia^  Pa.j  August  J^j  1891, 
The  Commanding  Officer, 

Frankford  Arsenal: 

Snt:  I  liare  the  honor  to  submit  the  following  progress  report  on  ex- 
perimeAts  with  small-caliber  cartridges  made  subsequent  to  April  h 
1891 : 

On  the  arrival  of  the  Wetteren  smokeless  powder,  in  the  early  part  of 
April,  exi)eriment«  were  immediately  begun  for  the  purpose  of  deter- 
mining the  velocity  to  be  obtained  with  different  charges.  The  .3(M) 
bullet  of  230  grains  was  used  (Frankford  Arsenal,  first  model),  as  the 
new  model  bidlets  to  be  made  after  the  pattern  of  the  model  steel  bullet 
furnished  from  Springfield  had  not  been  completed. 

Unless  otherwise  noted,  all  loading  was  done  by  hand  at  the  proof 
house. 

The  following  results  were  obtained : 

April  9. — Charge,  28  grains:  Mean  of  6  shots,  1,426  feet;  greatest  ve- 
locity, 1,454  feet;  least  velocity,  1,399  feet. 

Charge,  29  grains:  Mean  of  8  shots,  1,469  feet;  greatest  velocity, 
1,521  feet;  least  velocity,  1,420  feet. 

April  10. — Charge,  30  grains:  Mean  of  10  shots,  1,541  feet;  greatest 
velocity,  1,699  feet;  least  velocity,  1,489  feet. 

Charge,  31  grains:  Mean  of  10  shots,  1,577  feet;  greatest  velocity, 
1,612  feet;  least  velocity,  1,536  feet. 

Charge,  32  grains:  Mean  of  8  shots,  1,669  feet;  greatest  velocity, 
1,683  feet;  least  velocity,  1,605  feet;  one  bullet  stripped  its  cover  and 
missed  second  target. 

April  11. — Charge,  32  grains:  Mean  of  8  shots,  1,669  feet;  greatest 
velocity,  1,738  feet;  least  velocity,  1,598  feet. 

April  IS.-^hsarge.  33  grains:  Mean  of  9  shots,  1,744  feet;  greatest 
velocity,  1,787  feet;  least  velocity,  1,705  feet.  Accuracy,  at  500  yards: 
Kadius  circle  of  shots,  0'.67;  mean  vertical  deviation,  0'.66;  mean  hori- 
zontal deviation,  0M2;  10  snots. 

ApWi  i4.— Charge,  34  grains:  Mean  of  8  shots,  1,791  feet;  greatest 
velocity,  1,837  feet;  least  velocity,  1,749  feet.  Accuracy,  at  500  yards: 
Two  shots  missed  targol;';  1  bullet  found  with  jacket  stripped  off;  target 
not  plotted :  10  shots; 

Charge,  o6  grains:  Mean  of  7  shots,  1,867  feet;  greatest  velocity, 
1,905  feet;  least  velocity,  1,820  feet;  meanof  10  shots,  1,858  feet;  great- 
est velocity,  1,885  feet;  least  velocity,  1,832  feet    Accuracy,  at  500 
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yards:  Radius  circle  of  shots,  O'.GSj  mean  vertical  deviation,  0^.525; 
mean  horizontal  deviation,  0'.35;  10  shots. 

Charge,  36  grains:  Mean  of  7  shots,  1,903  feet;  greatest  velocity, 
1,923  feet;  least  velocity,  1,877  feet. 

As  noted  above,  in  a  number  of  cases  the  copper  jacket  of  the  bul- 
let stripped  from  the  lead  core  in  firing.  When  this  happened,  the 
shot  usually  missed  the  second  target  when  fired  for  velocity,  or  tlie 
600-yard  taxget  when  fired  for  accuracy.  In  the  limited  experiments 
X)reviously  made  this  had  not  happened  with  the  .309  bullet,  though 
its  occurrence  with  the  .306  bullet  had  caused  the  abandonment  of  that 
model.  In  order  to  detetermine  whether  this  stripping  was  influenced 
by  the  amount  of  copper  turned  over  at  the  base,  bullets  were  prepared 
with  their  bases  covered  with  solder. 

The  following  results  were  obtained: 

• 

April  15. 

m 

Aecuracy  at  600  yards;  targets  of  10  shots;  charge,  S6  grains. 


Rejipilar 

base. 

.309  buUet. 

Soldered 

base. 
.309  bullet. 

Foot. 
.49 

.28 
.iU5 

Soldered 

base. 
.306  bullet. 

Bad!  as  circle  of  nhota 

Mean  Tortical  deviation .... 
Mean  horizontal  deviation. 

Foot. 
.67 
.49 
.44 

Foot. 
.«7 
.4S»5 
.45 

Charge,  S5  grains;   ,S09  bullet;  regular  hose;   target  of  10  shots. 


H/idias  circle  of  shots 

Mean  vertical  deviation . . . 
Mean  horizontal  deviation 


Toot. 
.63 
.  525 
.85 


April  16. 


Accuracy  at  500  yards  ;   targets  of  10  shots  ;  regular  base. 


.809  bullet. 

.306  ballet. 

Kadins  circle  of  shots 

Mean  vertical  deviati(»n 

Mean  horizontal  deviation. 

Foot. 
.68 
.475 
.440 

?  Not  plotted.    3  shots 
i     missed  target. 

April  17. — Thermometer:  Wet  bulb,  630j  dry  bulb,  07  o.    Barometer, 
30.20  inches. 

Accuracy  at  500  yards;   targets  of  10  sJiots;  charge,  S6  grains;  regular  hcAe. 


.  309  bu4ot. 

.BOObnllet. 

Hadiiu  circle  of  shots 

Foot. 
.61 
.40 
.415 

Foot. 
.91 
.68 
.53 

Mean  vertical  deviation, , 

Mean  horisontal  deviation 
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A  hoUowed-base  bullet  was  now  tried  in  comparison  with  the  otluu- 
varieties. 

Aoouracy  at  600  yarde  ;  targets  of  10  shots. 


.309bn11et 

Refcular 

base. 

.SOObnllet 

Soldered 

base. 

.  809  bnllet. 

Hollowed 

base. 

Badins  circle  of  shots 

Mean  Tertical  deviatioD .... 
Mean  horixontal  deviation. 

Foot. 
.75 
.633 
.444 

FooL 
.63 
.26 
.44 

Foot. 
.90 
.MO 
.483 

April  1^.— Thermometer :  Wet  bulb,  67°;  dry  bulb,  70o.  Barometer, 
29.99  inches. 

Charge,  S6  grains;  soldered  base  ;  .S09  bullet, 

Peet. 

Mean  velocity,  7  shots 1,972 

Greatest  velocity 2,012 

Least  velocity 1,942 

Charge,  S6  grains;  soldered  base;  ,S0€  bullet. 

Feet 

• 

Mean  velocity,  9  shots , 1,943 

Greatest  velocity 1,970 

Leaat  velocity 1,894 

In  the  above  trials  the  .306  bullet  demonstrated  its  unreliability ;  the 
.309  bullet  (first  model)  was  shown  to  strip  occasionally,  and  the  soldercd- 
base  bullet  gave  decidedly  the  best  results,  both  as  regards  velocity  and 
accuracy.  A  bullet  of  this  kind  is  thought,  however,  to  be  objection- 
able to  manufacture,  and  it  was  laid  aside  for  the  present.  The  new 
(second  model)  .309  bullet,  made  after  steel  pattern  buUet  furnislied 
from  Springfield,  now  being  ready,  experiments  were  begun  with  it. 

April  21. — ^Thermometer:  Wet  bulb,  63©;  dry  bulb,  71^.  Barometer, 
30.26  inches. 

Charge,  S6  grains;  second  modsl  .S09  bullet. 

Feet. 

Mean  velocity,  10  shots 1,921 

Greatest  velocity 1,936 

Least  velocity 1,908 

4pHi  ^.—Thermometer :  Wet  bulb,  67^;  dry  bulb,  76^.  Barometer, 
29.6  inches. 

Charge,  S6  grains;  second  model  .309  bullet;  machine  loaded  at  shop, 

FtHjt. 

Mean  velocity,  10  shots 1, 741 

Greatest  velocity 1, 825 

Least  velocity 1,657 

Another  bullet  was  devised,  having  the  copper  spun  over  so-  as  to 
almost  entirely  cover  the  base.  Otherwise  it  was  identical  with  the 
second  model  .309  bullet.    This  was  known  as  the  spun-base  bullet. 


Charge,  S6  grains;  spun-base  bullet;  machine  loaded  at  shop. 

Feet. 

Mean  velocity,  10  shots 1,805 

Greatest  velocity 1, 855 

Least  velocity 1,744 
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Acowracy  at  600  yard$;  targets  of  10  shots;  second  model  ,909  hulUt  used;  S6  grains 

charge;  inachine  loaded  in  shop. 


base. 

SpunlkSM. 

Hudlwi  flirdo  of  tthotSr....... ......-.« 

Fest. 
.99 
L06 
LU 
.86 
.90 
.76 
.41 
.48 
.68 

Foot, 
.77 
.72 

IfAnn  vwHJaa]  Atnriaiiim ..    

Maah  horlifliital  Aff¥iftti<m....... ....... 

.48 
.50 

.61 
.876 

Charge,  S6  grains;  machine  loaded  in  shop;  second  model  ,309  hullet — Even  shots,  spun 

base;  odd  shots,  regular  hase. 

•  Feet. 

Mean  of  even  eliots  (five) 1,833 

Mean  of  odd  shots  (five) 1,771 

April  ^.—Thermometer:  Wet  bulb,  670j  dry  bulb,  76o.    Barometer, 
29.60  inches. 


Ten  shots;  charge,  S6  grains;  second  model  ,S09  hullet. — Odd  shots  loaded  by  hand  at 

proof  house;  even  shots  loaded  hy  m€Uihine  at  shop. 

Feet. 

Mean  of  odd  shots 1,867 

Mean  of  OA^en  shots 1,751 

JLpriZ  ^.—Thermometer :  Wet  bulb,  6505  dry  bulb,  77o  Barometer, 
29.96  inches. 

Five  hundred  grains  of  the  powder  had  been  exposed  for  twenty-four 
hours  to  a  heat  of  145°  F.  Loss  in  weight,  3  J  per  cent.  Cartridges  were 
made  up  £rom  this  powder,  using  a  36-graui  charge  and  the  first  model 
.309  buUet 

Feet 

Mean  of  9  shots 1,954 

Greatest  velocity 1, 992 

Least  velocity 1,900 

Three  bullets  stripped  and  missed  second  target. 

Five  hundred  grains  of  the  powder  had  been  placed  in  water  for 
twenty-four  hours  and  dried  in  the  sun.  Cartridges  were  made  up  from 
this  powder,  usiag  a  36-grain  charge  and  the  first  model  .309  bullet. 

Feet 

Mean  of  7  shots 1,661 

Greatest  velocity '    1,677 

Leadt  velocity : 1,633 

Three  bullets  stripped. 

Five  hundred  grains  of  powder  had  been  placed  for  twenty-four  hours 
on  a  rack  above  a  vessel  of  water.  Cartridges  were  made  up  from  this 
powder,  using  a  36-grain  charge  and  the  first  model  .309  bullet. 

Feet. 

Mean  of  10  shots 1,701 

Greatest  velocity 1,780 

Least  velocity 1,637 

April  27. — ^Thermometer:  Wet  bulb,  64° 5  dry  bulb,  62^.  Barometer, 
29.60  inches. 
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The  cartridge  case  was  partially  filled  with  solder,  so  that  a  charge 
of  32  grains  would  receive  0.15  compression. 

Feet 

MeanofTahots i 1,683 

GieatMt  Telooity 1,730 

Leant  Telooity 1, 629 

Velocity  with  same  charge  in  ordinary  cast^,  April  11 1, 669 

Further  experiments  on  the  effect  of  compression  on  the  powder  will 
be  made. 

No  stripping  having  been  developed  with  the  new  second  model  .309 
bullet,  it  was  decided  for  purposes  of  comparison  to  fire  several  shots 
for  velocity,  using  the  spun  base  bullet,  the  second  model  .309  bullet, 
and  a  further  modified  bullet,  having  more  copper  turned  over  at  the 
base,  known  as  third  model  .309  bidlet  This  last  was  a  compromise 
between  the  ordinary  base  and  the  spun  base.  It  was  sought  also  to 
determine  the  practicability  of  machine  loading. 

April  5(?.— Thermometer :  Wet  bulb,  63o  j  dry  bulb,  79o.  Barometer, 
29.75  inches. 

Cluurge,  S6  grains;  machine-loaded  at  $kop;  $eoond  modtH  ,S09  bullet. 

Feet. 

Mean  of  60  shots 1,745.8 

Greatest  velocity 1,807 

Least  velocity 1,690 

May  1. — ^Thermometer:  Wet  bulb,  630;  dry  bulb,  79^.  Barometer, 
29.75  inches. 

Charge,  SB  grains;  machine-loaded  at  shop;  second  model  ,S09  'bullet. 

Feet. 

MeanofSOshots 1,742.2 

Greatest  velocity 1,795. 

Least  velocity 1,652. 

Charge^  36  grains;  machine-loaded  at  shop;  spun  base  ,309  bullet. 

Feet. 

Mean  of  50  shots 1,762.8 

Greatest  velocity 1, 853. 

Least  velocity 1, 645. 

Charge,  36  grains;  nuichine-loaded  at  shop;  third  model  .309  bullet. 

Feet. 

Mean  of  60  shots 1,772.7 

Greatest  velocity 1,876. 

Least  velocity 1,647. 

On  inspection  of  a  large  number  an  exti'eme  variation  of  more  than 
2  grains  was  found  to  exist  in  the  machine-loaded  charges.  As  the 
above  trials  show,  the  variations  of  velocity  with  this  manner  of  loading 
were  too  extreme  to  allow  of  its  adoption.  None  of  the  bullets  stripped, 
and  it  was  resolved  to  adopt  the  third  model  .309  bullet,  as  being  more 
convenient  for  manufacture  than  the  spun-base  model,  while  giving  more 
security  against  stripping  than  the  second  model  .309  bullet. 

Jfoy  5. — ^Thermometer:  Wet  bulb,  40^;  dry  bulb,  46^.  Barometer, 
30.04  inches. 

Charge,  36  grains;  UUrd  model  .309  bullet;  powder  measured  bg  machine  in  loading  at  shop. 

Feet. 

Mean  of  10  shots 1,755 

Greatest  velocity 1,838 

Least  velocity 1,658 

The  variation  of  velocity  obtained  was  too  great  to  encourage  further 
experiments.  It  was  decided  to  load  all  cartridges  for  use  by  Magame 
Grun  Board  in  tutuie  by  hand  at  shoj). 
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Charge,  36  grains;  first  model  ,S09  hulleU 

Feet. 

Mean  of  8  shots 1,832 

Greatest  velocity 1, 847 

Least  velocity 1, 810 

May  6. — ^Thermometer:   Wet  bulb,  43^5  dry  bulb,  51o.    Barometer, 

29.98  inches. 

Charge,  SB  grains;  third  model  ,S09  bullet;  hand  loaded  at  shop. 

Feet 

Mean  of  9  shots 1,805 

Greatest  velocity 1, 840 

Least  velocity 1,769 

Charge,  SO  fjrains;  third  model  ,S09  bullet. 

Feet 

Mean  of  10  shots 1,865 

Greatest  velocity 1,930 

Least  velocity 1,830 

Ma/y7. — ^Thermometer:  Wet  bulb,  42° j  dry  bulb,  45^.    Barometer, 

29.99  inches. 

Charge,  36  grains;  hand-loaded  at  shop;  third  model  .309  buUet, 

FMt 

Mean  of  10  shots 1,843 

Greatest  velocity 1,890 

Least  velocity  ...; 1,794 

Jfoy  ^.-T-Thermometer :  Wet  bulb,  660;  dry  bulb,  GO^.  Barometer, 
30.14  inches. 

Feet 

Mean  velocity 1,801 

Greatest  velocity 1,880 

Least  velocity 1,770 

In  all  these  trials  under  the  same  conditions  greater  velocity  was 
obtained  with  the  cartridges  loaded  at  the  proof  house.  The  loading 
there  was  done  more  slowly  and  the  powder  better  settled  into  the  case. 
The  effect  of  size  of  grain  on  the  velocity  was  very  marked,  and  the 
irregularity  in  the  size  of  grain  in  the  Wetteren  x)owder  is  no  doubt  a 
primary  cause  of  the  great  variations  of  velocity.  Some  of  the  powder 
was  sieved  through  a  sieve  of  0.06  inch  mesh  and  charges  of  36  grains 
with  a  third  model  .309  bullet  fired. 

Feet 

Mean  of  5  shots 2,065 

Greatest  velocity 2, 090 

Least  velocity 2, 024 

May  P.— Thermometer:  Wet  bulb,  660j  dry  bulb,  80^.  Barometer, 
29.96  inches. 

Charge,  36  graime;  third  model  ,309  buUet;  loaded  by  hand  at  shop. 

Mean  of  10  shots 1,810 

Greatest  velocity 1,862 

Least  velocity 1,777 

May  1^.— Thermometer:  Wet  bulb,  60^;  dry  bulb,  67o.  Barometer, 
30.05  inches. 

Charge,  36  grakme;  ikird  model  .309  bullet;  loaded  iy  hand  at  shop  Maig  11. 

Feet 

Mean  of  10  shots 1,794 

Greatest  velocity 1, 864 

licast  velocity , , -...--, 1,752 
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Same  loaded  by  hand  at  shop  May  1£, 

Feet 

Mean  of  10  shots 1,854 

Groateat  velocity 1,888 

Least  velocity 1, 810 

Jlfo^^^.— Thermometer :  Wet  bulb,  77°  j  dry  bulb,  89o,  Barometer, 
29.77  iuches.  Carbine  ammunitiou,  .45  caliber;  charge,  54  grains  of 
black  powder;  weight  of  bullet,  405  grains.  Fired  in  Springfield  rifle, 
caliber  .45.    Velocities  (3  shots),  1,251, 1,243, 1,235;  mean,  1,243  feet. 

Same  except  charge,  54  grains  of  Wetteren  smokeless  powder,  1,838, 
1,901, 1,800;  mean,  1,808  feet. 

June  8. — ^Thermometer :  Wet  bulb,  02^ ;  dry  bulb,  07°.  Barometer, 
30.14  inches.  Oharge,  30  grains;  third  model  .309  bullet.  Loaded  by 
hand  at  shop.  Sample  of  cunent  manufacture.  Mean  of  10  shots,  1,842 
feet;  extreme  variation,  92  feet. 

June  20. — ^Thermometer:  Wet  bulb,  09^;  dry  bulb,  74P.  Barometer, 
29.88  inches.  Charge,  30  grains;  third  model  .309  bullet.  Loaded  by 
hand  at  shop.  Sample  of  current  manufiskctutiB.  Mean  of  10  shots,  1,701 
feet;  extreme  variation,  112  feet. 

JuTte  22. — ^Thermometer:  Wet  bulb,  77^:  dry  bulb,  89^.  Barometer, 
•29. 77  inches.  Oharge,  30  grains ;  third  model  .309  bullet.  Loaded  by  hand 
at  shop.  Sample  of  current  manufacture.  Mean  of  10  shots,  1,700 
feet;  extreme  variation,  02  feet. 

June  23. — ^Thermometer:  Wet  bulb,  78°;  dry  bulb,  89^.  Barometer, 
29.80  inches.  Charge,  30  grains;  third  model  .309  bullet  Loaded  by  hand 
at  shop.  Sample  of  current  manufacture.  Mean  of  10  shots,  1,779  feet; 
extreme  variation,  103  feet. 

Charge,  SS  grains;  third  model  ,309  Jmllet;  Ma/sim  amokelese  powder. 

Feet 

Mean  of  5  shots 1,892.5 

Greatest  velocity 1,921 

Least  velocity * 1,875 

Two  bullets  stripped  and  missed  the  second  target.  The  velocity  ob- 
tained with  this  powder  at  Springfield  was  1,937  feet.  The  following 
pressures  were  obtained,  using  the  English  pressure  gauge:  Pounds 
per  square  inch,  50,700,  50,000,  49,100,  50,000,  49,500;  mean,  49,900. 

e7t^?w^^.— Thermometer:  Wet  bulb,  73°;  dry  bulb,  83o  Barometer, 
29.9  inches. 

Some  powder  was  taken  from  a  barrel  not  previously  opened,  and 
cartridges  made  up  from  it  were  fired  in  comparison  with  those  made  up 
with  powder  that  had  been  for  some  time  in  the  proof  house. 

Charge,  34  grains;  third  model  ,309  hullei  uaod. 

Feet 

Mean  of  8  shots  with  cartridges  loaded  with  powder  from  new  barrel 1, 71 1 

Greatest  velocity 1,738 

Least  velocity 1,665 

(One  ballet  stripped  and  missed  second  target.) 

Mean  of  8  shots  with  cartridges  loaded  with  powder  from  proof  honse 1, 714 

Greatest  velocity •. 1,744 

Least  velocity 1,669 

One  buUet  stripped  and  missed  second  target. 

The  strippings  above  recorded  were  entirely  unexpected,  as  several 
hundred  rounds  had  been  previously  fired  without  a  single  stripping 
being  noted.  Investigation  failed  to  develop  any  variation  in  manu- 
&cture  which  could  account  for  the  above  occurrence.  The  quality  of 
the  jacket  metal  was  apparently  unaltered  and  ,the  treatment  of  it  the 
siune,  etc. 
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Experiments  were  then  made  with  cartridge  cases,  the  necks  of  which 
had  been  given  an  extra  anneal,  as  it  was  suggested  that  the  stripping 
might  have  been  caused  by  the  neck  not  opening  to  the  pressure  of  the 
gas.    The  effect  of  crimping  the  buUet  was  also  tested* 

JwM  37. — ^Thermometer:  Dry  bulb,  Sl^j  wet  bulb,  75^.  Barometer, 
29.70  inches. 

Charge,  36  graiiu;  extra  annealed  eaeee,  not  erimped. 

Feet 

Mean  of  8  shots 1,791 

Greatest  velocity 1,813 

Least  velocity 1,778 

Two  bullets  stripped  and  missed  second  target. 

Charge,  S6  grains;  third  model  ,309  bullet;  extra  annealed  case,  crimped, 

^  Feet 

Mean  of  10  shots 1,804 

Greatest  velocity 1,828 

Least  velocity 1,769 

June  5(9.— Thermometer :  Wet  bulb,  72^;  dry  bulb,  78o.  Barometer, 
29.80  inches. 

Charge,  36  grains;  third  model  ,309  Jmllet;  extra  annealed  case,  not  crimped. 

Feet. 

Mean  of  10  shots 1,804 

Greatest  velocity 1, 840 

Least  velocity 1,767 

Same  4U  ahove,  hut  bullet  orimped. 

Feet 

Mean  of  10  shots 1,806 

Greatest  veloc  ity •. 1, 826 

Least  velocity 1,736 

Mean  of  15  shots 1,857 

Greatest  velocity 1,893 

Least  velocity 1, 819 

Three  bullets  stripped  and  missed  second  target. 

JwZy  5.— Thermometer :  Wet  bulb,  680;  dry  bulb,  72o,  Barometer, 
29.84  inches. 

Charge,  36  grains;  ihird  model  .309  bullet,  tnth  hollowed  base;  ioeight,  t25  grains. 

Feet 

Mean  of  10  shots 1,804 

Greatest  velocity 1,838 

Least  velocity 1,772 

One  bullet  stripped  and  missed  second  target. 

July  tf.— Thermometer:  Wet  bulb,  640j  dry  bulb,  78o.  Barometer, 
29.97  inches. 

Charge,  34  grains;  Mrd  model  .309  bullet, 

1*1,  ,A 

Mean  of  17  shots 1,700 

Greatest  velocity 1,746 

Least  velocity 1,662 

Three  bullets  stripped  and  missed  second  target. 
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Aeotiraoy  at  500  yard* — Target  of  10  shots, 

Peet. 

Radios  oiroleof  shots 1.09 

Mean  vertical  deyiation : 91 

Mean  horizontal  deviation 46 

Jidy  5.— Thermometer :  Wet  bulb,  62©;  dry  bulb,  63o.  Barometer, 
29.90  inches. 

CXarge,  SB  grains;  Sjpw^-hase  huUei, 

Mean  of  20  shots 1,777 

Greatest  velocity 1, 833 

Least  velocity 1,744 

July  9. — ^Thermometer:  Wet  bulb,  640;  dry  bulb,  72°.  Barometer, 
30  inches. 

Charge,  S6  grains;  tpun-base  Jmllet, 

Feet. 

Mean  of  11  shots 1,757 

Greatest  velocity 1, 82D 

Least  velocity .^. 1,702 

Charge,  S4  grains;  third  model  .909  hulUt, 

Veet. 

Mean  of  11  shots 1, 705 

Greatest  velocity 1,  ?3S 

Least  velocity 1,684 

Charge,  S6  grains;  tpun^hase  Jmllet, 

Mean  of  29  shots 1,749 

Greatest  velocity 1,792 

Least  velocity ." .• 1, 685 

One  bullet  stripi>ed  and  missed  second  target. 

Charge,  S4  grains;  ihird  model  .S09  lulUL 

Foot. 

Mean  of  7  shots 1,732 

Greatest  velocity 1,761 

Least  velocity. 1,695 

Same,  except  JmlUts  dipped  in  meUed  Japan  wax, 

Ftot. 

Mean  of  7  shots 1,788 

Greatest  velocity 1, 818 

Least  velocity 1,764 

The  results  of  this  day's  firing  showed  that  the  spun-base  bullet  also 
stripped  occasionally,  and  indicated  that  dipping  the  bullet  increased 
the  velocity  materially. 

Juiy  10. — ^Thermometer:  Wet  bulb,  640;  dry  bulb,  75o«  Barometer 
30.23  inches. 

Charge,  S6  grains;  third  model  J09  hullet. 

Mean  of  9  shots 1,770 

Greatest  velocity 1,806 

Least  velocity 1, 701 

One  bullet  stripped  and  missed  second  target. 

^  Same,  hU  bnUots  dipped  in  melted  Japan  wax. 

Fe<^t-. 

Mean  of  10  shots 1,822 

Greatest  velocity 1, 835 

Least  velocity 1*805 

This  result  confirmed  the  experiment  of  the  previous  day. 

Aeemracjf  at  600  yards. — SB-grain  charge;  covered  base  hullet. 

Foot. 

Badins  circle  of  shots 52 

Mean  vertical  deviation ,,,,,,,,..,,,..,,,,,,,,,,,,,,,„,,,      ,8« 
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Charge,  36  grains;  third  model  ,909  hulJet. 


Radius  oirole  of  shots  . . , 
Mean  yertical  deviation 


Charge,  36  grains;  third  model  ,309  bullet  dipped  in  wax. 


Foot. 

.56 
.42 


Foot. 

.44 
.33 


Radius  circle  of  shots 

Mean  yertical  deviation 

July  14. — ^Thermometer:  Wet  bulb,  77^;  dry  bulb,  86o.  Barometer, 
30  inches. 

Experiments  made  with  bullets  of  different  compositions.  The  bul- 
lets used  were  all  copper  jacketed  and  of  the  third  model  .309. 


JSullete  containing  100  per  cent  lead. 


Feet. 

Mean  of  20  shots 1, 799 

Greatest  velocity 1, 835 

Least  velocity 1,772 

Bullets  containing  97  per  cent  lead  and  3  per  cent  antimony. 

Feet. 

Mean  of  18  shots 1,811 

Greatest  velocity 1,850 

Least  velocity 1, 759 

Two  bullets  stripped  and  missed  second  target;  36-grain  charge. 

Bullets  containing  95  per  cent  lead  and  5 per  cent  antitnony. 

Feet. 

Mean  of  20  shots : 1,788 

Greatest  velocity 1, 853 

Least  velocity 1,756 

July  15. — ^Thermometer:  Wet  bulb,  78^;  dry  bulb,  86o.    Barometer, 
29.9  inches. 


Charge,  36  grains;  bullets  containing  100  per  cent  lead. 


Feet 


Mean  of  55  shots ^ 1, 785 

Greatest  velocity 1, 880 

Least  velocity 1, 719 

Bullets  containing  97  per  cent  lead  and  3  jter  cent  antimony. 

Feet, 

Mean  of  53  shots 1, 803 

Greatest  velocity 1, 898 

Least  velocity , 1, 657 

Two  bullets  stripped  and  missed  second  target. 

July  16. 

Accuracy  at  600  yards;  targets  of  10  shots  each;  charge,  36  grainB. 


Bollete  100  per  cent  lead . 


BiiUetB  07  per  cent  lead,  8  per  cent  au- 
timony • 


BrilletR  05  per  cent  lead,  5  jmr  cent  au- 
tiiuuuy • 


Kadlns 

Mean  %'er- 

oirole  of 

tical  devia- 

shots. 

tion. 

Foot. 

Foot. 

.62 

.515 

.B4 

.295 

.77 

.630 

.66 

.47 

.87 

.69 

.47 

.335 

.50 

.860 

.81 

.600 

.68 

.480 
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Juhf  17.— Thermometer:  Wet  bulb,  TO©*  dry  bulb,  82o.  Barometer, 
30.10  inchee. 

In  order  to  try  the  effect  of  baselabrication  on  the  velocity,  cartridges 
were  loaded  nsii^g  a  disk  of  Japan  wax  as  a  baselabricant  in  addition 
to  the  lubricant  in  the  cannelures.  The  shortness  of  the  neck  of  the 
present  cartridge  case  prevented  the  lubricating  disk  being  placed  in 
the  ordinary  x>osition  in  the  neck  of  the  shell  and  it  had  to  be  placed  in 
the  body  of  the  shell,  resting  on  a  pasteboard  wad,  which  rested  on  the 
powder. 

Charge,  S6  grahu;  tkird  model  .309  hullet 

Feot. 

Greatest  velooity 1,786 

Least  velocity 1,738 

Meanof8  8hotii v 1,766 

Two  bullets  stripped  and  missed  second  target. 

Same,  ueing  hose  lubrication. 

Feet. 

Mean  of  9  shots 1,829 

Greatest  velocity 1,851 

Least  velocity 1,808 

One  bullet  6tripx>ed  and  missed  second  target. 

Charge,  S6  grains;  third  model  ,S09  hullet. 

Feet. 

Mean  of  7  shots 1,763 

Greatest  velocity 1, 784 

Least  velocity 1,748 

Same,  using  hase  lubrication. 

Feet. 

Mean  of  7shot8 1, 855 

Greatest  velocity 1, 878 

Least  velociljy 1,835 

These  results  indicated  a  decided  increase  in  velocity,  due  to  base 
lubrication. 

July  18. — ^Thermometer:  Wet  bulb,  749}  dry  bulb,  77^.  Barometer, 
29.86  inches. 

Charge,  S6  grains;  third  model  ,509  bullet  (94  per  cent  lead  and  6  per  cent  antimony). 

Foot. 

Mean  of  ao  shots 1,734 

Greatest  velocity 1,787 

Least  velocity 1,687 

July  ^.—Thermometers  Wet  bulb,  74P}  dry  bulb,  79°.  Barometer, 
30.10  inches. 

Charge,  56  grains;  third  model  .509  hullet  {96  per  cent  lead  and  6 per  cent  antimony). 

Feet. 

Mean  of  7  shots %. 1,779 

Extreme  variation 50 

Same,  but  cartridges  shaken  to  simulate  effect  of  transportation. 

Feet 

Mean  of  J7  shots 1,763 

Extreme  variation 142 

July  ^.—Thermometer:  Wet  bulb,  72^;  dry  bulb,  82©.  Barometer, 
30.28  inches. 
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The  experiments  with  different  compositions  of  bullet  material  were 
continued,  the  97  per  cent  lead  and  3  per  cent  antimony  bullet  being 
abandoned  on  account  of  the  strippings  previously  recorded.  Charge^ 
36  grains;  third  model  .309  bullet  used  in  all  these  experiments. 


Bullets  100  per  cent  lead. 


Feet, 

Mean  of  50  shots 1,763 

Greatest  velocity 1, 821 

Least  velocity 1, 692 

Bullets  94  per  cent  lead  and  6  per  cent  antimony. 

Feet. 

Mean  of  47  shots -. • 1,799 

Greatest  velocity 1, 853 

Least  velocity 1, 731 

Three  bullets  stripped  and  missed  second  target. 

Accuracy  at  500  yards;  targets,  10  shots  each;  bullets  100 per  cent  lead. 


KAdins 

Mean 

circle  of 

vertical 

shots. 

deviation. 

FooL 

FooL 

0.88 

0.77 

.57 

.42 

.59 

.53 

.57 

.34 

.43 

.20 

July  23. 

Bullets  94 per  cent  lead  and  6 per  cent  antimony. 


Radins  cir- 
cle of  shots. 

Mean 

vertical 

deviation. 

Remarks. 

FooL 
0.76 
.59 
.00 
.63 
.68 

FooL 
0.66 
.45 
.48 
.48 
.51 

• 

One  shot  missed  target. 
Do. 

July  ^^.—Thermometer:  Wet  bulb,  TS^j  dry  bulb,  84o.    Barometer 
30.20  inches. 

Bullets  100 per  cent  lead;  accuracy  at  500  yards;  targets,  10  shots  each. 


Radius  cir- 
cle of  shots. 

Moan 

vertical 

deviation. 

Remarks. 

FooL 
0.66 
.40 
.38 
.84 
.66 

FooL 
0.60 
.26 
.31 
.0!) 
.41 

Preliminary  shot  missed  target  and 
struck  near  top  of  scveen. 

l^relimiuary  shot  did  not  reach  tar- 
get. 

The  two  misses  ftbpv^  recorded  indicated  that  stripping  had  takei^ 
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July  ^5.— Thermometer:  Wet  bulb,  720;  dry  biilb,.78o     Baroniet<}r, 

29.9  inches. 

BulleU  100  per  cent  lead. 

Feet. 

Mean  of  10  eliots .• 1,777 

Greatest  velocity  .*. 1, 820 

Least  velooitv 1, 737 

Mean  of  10  shots 1,768 

Greatest  velo<'ity 1, 810 

Least  velocity 1, 741 

Mean  of  10  shots 1,752 

Greatest  velofeity 1 1,800 

Least  velocity 1, 695 

One  bullet  stripped  and  missed  second  tar|[?et.  Total  number  of  bul- 
lets fired,  100  per  cent  le^d,  285.  Number  of  bullets  stripped,  3  (count- 
ing the  misses  in  the  trials  for  accuracy  at  500  yards).  Percentage  of 
bullets  stripped,  1  per  cent. 

In  order  to  show  the  eflTect  of  turning  over  the  copper  of  the  jacket 
to  cover  the  base  of  the  lead  core,  ten  bullets  were  prepared  in  which 
the  copper  was  not  turned  over.    When  fired,  as  anticipated,  all  stripped. 

AuguM7. — Thermometer:  Wet  bulb,  74°;  dry  bulb,  81^.  Barometer, 
30.08  inches.  Charge,  36  grains;  third  model  .309  bullet  with  cupro- 
nickel  jacket.  Penetration  at  500  yards,  15  boards,  14  boards,  14  boards, 
14  boards,  14  boards. 

Same,  except  all-lead  bullet  with  copper  jacket,  16  boards,  15  boards, 
14  boards,  14  boards,  14  boards. 

Same,  except  97  per  cent  lead  and  3  per  cent  antimony,  bullet  witli 
copper  jacket,  15  boards,  15  boards,  14  boards,  13  boards,  13  boards. 

Same,  except  94  per  cent  lead  and  6  per  cent  antimony,  bullet  with 
copper  jacket,  15  boards,  14  boards,  14  boards,  14  boards,  13  boards. 

The  target  used  was  of  white  pine  and  composed  of  24  boards,  each 
1  inch  thick,  placed  1  inch  apart. 

Aceuracff  at  500  yards;  targets,  10  shots  each;  charge^  S6  grains;  third  model  .S09  bullet, 

with  cupro-nickel  jacket. 


Railins  circle  'Menu  vertical 


of  Bhot. 

Foot. 

0.55 

.49 


deviation. 


Foot. 

0.455 

.355 


Aug^ist  10. — ^Thermomet/er:  Wet  bulb,  78^;  dry  bulb,  91^.    Barome- 
ter, 29.99  inches. 

Charge,  S6  grains;  third  model  .309  bullet,  oupro-niekel  jacket. 

Feet. 

Mean  of  10  shots 1,771 

Greatest  velocity 1,799 

Least  velocity 1,730 

AttgustlS. — ^Thermometer:  Wet  bulb,  67^;  dry  bulb,  81^     Barome- 
ter^ 29.98  inches. 

Charge,  S6  grains;  third  model  ,309  bullet,  cupro-nickel  jacket. 

Feet 

Mean  of  10  shots 1,797 

Greatest  velocity 1,825 

Least  velocity 1,756 
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SamSf  but  with  dluminium-hronze  jacket. 

Feet. 

Mean  of  10  shots 1,770 

Greatest  velocity 1,820 

Least  velocity : 1,684 

The  penetration  of  the  bullets  with  alnminiumbronze  covers  was 
about  the  same  as  with  the  cupro-nickel  ones. 

August  17. — ^Thermometer:  Wet  bulb,  69^;  dry  bulb,  83o.  Barome- 
ter, 30.07  inches. 

The  thickness  of  the  copper  jacket  was  now  increased  to  .015  inch 
with  the  hope  of  entirely  preventing  stripping.  This  decreased  the 
weight  of  bullet  to  about  226  grains. 

Charge,  S6  graiiu;  third  model  ,S09  JmlUt,  with  thick  jacket  (O.OIS  imch  thick). 

Mean  of  99  shots 1,773 

Greatest  velocity 1, 864 

Least  velocity 1, 711 

Accuracy  at  $00  yards;  targets  of  10  ehots  each. 


Radius  circle 
of  shots. 

Mean  vertical 
deviation. 

Foot. 

0.45 

.49 

.58 

.61 

Foot. 

0.80 
.40 
.42 
.47 

ilttgftwt  ^^.—Thermometer :  Wet  bulb,  71<>j  dry  bulb,  86^.    Barome- 
ter, 29.97  inches. 

Charge,  36  grains;  third  tnodel  .509  bullet,  with  thick  jacket  (0.016  inch  thick). 

Feet 

Mean  of  100  shots '. 1,760 

Greatest  velocity 1,821 

Least  velocity 1,711 

Mean  of  29  shots 1,774 

Greatest  velocity - 1, 825 

Least  velocity 1,714 

One  bullet  stripped  and  missed  second  target. 

August  ^.^Thermometer:  Wet  bulb,  77°;  dry  bulb,  85o     Barom- 
eter, 29.95  inches. 


Accuracy  at 

500  yards; 

targets  of  10  shots  each. 

liadins  cir. 

Mean  verti- 

Remarks. 

de  of  Hhots. 

cal  deviation. 

Foot. 

FooL 

0.66 

0.495 

One  shot  missed  target. 

.58 

.425 

.63 

.405 

.61 

.470 

.50 

.390 

• 

.77 

.611 

Da 

.59 

.470 

.70 

.420 

.67 

.615 

.87 

.340 

Total  number  of  third  iiuKlel  .309  bulleKs  with  thick  jackets  (0.016  inch 
tliick)  fired,  369.  Number  of  bullets  Htripi^ed,  3  (including  the  two 
misses  noted  above).    Percentage  of  bullets  strii>[>ed,  0.81  per  cent. 
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EeMARKS  ON  THE  FOREGOING  EXPERIMENTS. 

CARTRIDGE  CASE. 

The  cartridge  case  was  found  to  be  too  weak  to  stand  repeated  re- 
loadings,  cracks  and  splits  usually  developing  at  the  first  or  second  re- 
loadings.  In  several  cases  bad  leaks  occurred  near  the  head,  allowing 
large  escape  of  gas.  The  thinness  of  ninik  necessary  to  allow  the  use 
of  the  .309  bullet  promotes  early  splits  and  causes  loss  in  manufacture. 
Difficulty  of  extraction  was  seldom  exi)erienced,  and  the  extraction 
was  never  excessive.  Owing  to  the  fact  tluit  it  was  constructed  to  re- 
ceive an  unknown  charge  of  powder  and  had  to  have  a  sufficient  cubic 
capacity  for  any  probable  contingency,  tlie  cartridge  case  is  not  well 
adapted  to  the  present  small  charge,  which  only  partially  flUs  it,  and 
tlie  bidlet  is  hence  not  seated  on  tlie  powder.  Primer  piercings  and 
misfires  were  of  rare  occurrence. 

POWDER. 

The  velocities  recorded  in  April,  the  month  in  which  the  powder  was 
received,  were  higher  than  have  been  obtained  since,  using  the  same 
charges.*  Experiments  showed  the  powder  to  be  influenced  as  regards 
velocity  by  exposure  to  moisture  and  by  increase  of  temperature.  The 
irregularity  of  granulation  and  the  disposition  of  the  charge  in  the 
cartridge  case  were  found  to  have  a  powerful  influence  on  the  velocity, 
and  to  account  for  many  of  the  apparently  anomalous  results  recorded. 
Machine  loading  had  to  be  abandoned,  as  it  was  found  that  the  ex- 
treme variation  in  weight  of  charge  amounted  to  2  grains,  corresponding 
to  a  variation  of  over  100  feet  in  velocity.  Hand  loading  was  resorted 
to  in  the  preparation  of  the  cartridges  for  the  Magazine  Gun  Board, 
and  even  with  this  method  great  variations  in  velocity  occurred.  Partly 
consumed  grains  of  powder  were  found  near  the  muzzle  of  the  gun 
after  every  discharge.  The  fouling  of  the  gun  barrel  was  very  slight. 
After  several  hundred  rounds  the  point  of  the  tiring  pin  was  found  to 
be  badly  eroded  and  had  to  be  repaired.  Pressures  and  velocities 
could  not  be  taken  at  the  same  time  during  the  experiments,  owing  to 
the  want  of  a  suitable  rest  for  the  pressure  gauge,  which  has  since 
been  supplied.  It  was  thought  advisable  to  postpone  the  subject  of 
pressures  until  a  uniform  method  of  testing  them  here  and  at  the  Spring- 
field Armory  should  be  decided  on.  Hence  only  the  few  recorded  in 
this  report  were  taken. 

LUBRICANT. 

The  experiments  indicate  that  with  the  present  copper  jacket  the 
amount  of  lubricant  couhl  be  increased  with  advantage.  A  decided 
increase  of  velocity  attended  the  use  of  a  base  lubricating  disk,  and  "  dip- 
ping ^  the  bullets  gave  a  similar  increase. 

BULLET. 

The  stripping  of  the  copper  jacket  from  the  lead  core  has  been  the 
principal  difficulty  exi)erienced  with  the  bullet.  By  increasing  the 
amount  of  copper  turned  over  at  the  base  and  by  making  the  copper 

•It  was  fouiul  afterwards  tlia^  this  loss  of  velocity  was  due  to  the  degredation  of 
the  barrel  and  not  to  a  deterioration  of  the  jxiwder.  A  new  rest  was  made  for  the 
.30-caliber  pressure  barrel,  and  velocities  were  taken  with  it  which  corresponded  with 
those  obtained  in  April  and  with  the  results  noted  at  the  Spriugheld  Armory. 
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jacket  thicker  this  stripping  has  been  greatly  lessened.  In  the  last 
series  of  several  hundred  shots  fired  the  number  of  strippings  recorded 
was  less  than  1  per  cent.  Farther  experiments  are  in  course  of  prose- 
cution^  and  it  is  hoped  in  time  to  remedy  this  difficulty  entirely.  Gupro- 
nickel  and  aluminum  bronze  have  been  tried  for  jackets  with  good  results 
as  far  as  the  limited  experiments  go.  Jackets  made  of  these  alloys  are 
more  difficult  and  expeusive  to  manufacture  than  when  copper  is  used. 
Lead  and  lead  combined  with  percentages  of  antimony  varying  from  3  to 
6  per  cent  were  tried  for  the  bullet  core  in  addition  to  the  usual  alloy  of 
lead  and  tin.  The  results  with  pure  lead  were  perhaps  a  little  superior^ 
but  the  trials  were  not  at  all  conclusive. 

The  velocities  in  the  foregoing  experiments  were  measured  by  means 
of  two  instruments  on  independent  circuits,  one  a  Bouleng^  chrono- 
graph, old  model,  and  the  other  a  Bouleng^  Br^ger  chronograph  of 
American  manufacture.  The  result's  obtaiued  with  these  two  machines 
showed  a  remarkable  agreement.  The  accuracy  was  computed  by  the 
method  described  in  Appendix  21,  Report  of  the  Chief  of  Ordnance,  1882. 
Bespectfully,  your  obedient  servant, 

J.  W.  Ben]&t. 
First  Lieuty  Ord.  Dept,  U.  8.  Army, 
Approved. 

Geo.  W.  MoEee, 
MajoTy  Ord.  Be^t^  Commanding, 
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CONSTRUCTION  REPORT  OF  12'INCH  B.  L.  RIFLE,  STEEL,  NO.  1  TTPE^ 
BY  CAPT.  LAWRENCE  L.  BRUFF,  ORDNANCE  DEPARTMENT,  U.  S,  A. 

(Ten  plates.) 

Thi&  gun  was  manufactured  at  the  Army  gun  factory,  Watervliet 
Arsenal,  IS.  Y. 

Work  on  the  gun  was  begun  July  11, 1889.  As  the  work  progressed 
it  was  found  that  the  tube  and  jacket  had  not  been  properly  annealed 
abroad,  and  work  on  them  was  suspended  January  18, 1890,  and  the 
forgings  shipped  to  Bethlehem,  Pa.,  for  reannealing.  The  forgiugs 
were  returned  April  1, 1890,  when  work  was  resumed  and  the  gun  com- 
pleted June  2, 1^1.  The  time  given  includes  that  occupied  in  prepar- 
ing the  plant  and  tools  as  well  as  the  actual  work  on  the  gun.  Total 
time  1  year,  8  months,  8  days. 

FORGINaS. 

The  following  forgings  were  made  at  Le  Oreusot,  France: 

Tube, 
Jacket, 

Tniimion  hoop, 
Ai  hoop. 

The  remaining  forgings  were  of  American  steel,  manufactured  by  the 
Midvale  Steel  Company,  Philadelphia,  Pa. 

DESCRIPTION  OF  THE  GUN. 

The  gun  is  composed  of — 

One  tube, 

One  jacket. 

Ten  C  hoops, 

!Fiye  D  hoops, 

Seven  A  hoops. 

Eight  B  hoops, 

One  fining  ring. 

One  copper  caulking  ring. 

Two  coupling  pins, 

and  the  yarious  parts  of  the  breech  mechanism. 

The  interior  tube  is  enveloped  by  the  jacket  and  by  the  0  hoops. 
The  jacket  projects  to  the  rear  of  the  tube  18.90  inches,  and  is  in  con- 
tact with  the  tube  for  a  length  of  154.55  inches.  The  0  hoops  extend 
ficom  the  front  end  of  the  jacket  to  the  muzzle  of  the  gun,  a  distance  of 
266.55  inches,  the  Oi  hoop  being  in  contact  with  the  jacket,  and  the 
hoops  succeeding  each  other  in  the  ord^  of  their  numbers,  Oio  being  the 
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muzzle  hoop.  Hoops  Oi,  O2,  O3,  and  O4  are  cylindrical  on  the  interior 
and  of  a  uniform  diameter 5  hoops  O5  to  Oio,  inclusive,  are  cylindrical,  but 
of  two  diiierent  diameters,  the  interior  diameters  differing  from  each 
other  by  amounts  varying  from  0.70  to  0.40  inch.  The  diameter  of  the 
tube  is  uniform  under  the  Cj,  O2,  and  O3  hoops,  but  decreases  at  the 
front  end  of  the  C3  hoop  by  0.50  inch.  It  is  again  reduced  at  the  front 
end  of  C4  hoop  the  same  amount,  and  under  each  of  the  remaining  0 
hoops  there  is  a  reduction  of  diameter  corresponding  to  the  change  in 
the  enveloping  hoop.  The  tube  is  thus  gradually  r^uced  in  diameter 
from  22  inches  upder  the  jacket  to  18.10  inches  at  the  muzzle.  The 
thickness  of  the  tube  over  the  powder  chamber  is  3.90  inches,  and  at 
the  muzzle  2.55  inches. 
The  tube  has  the  following  shoulders  under  the  jacket: 

At  rear  end  of  tube,  depth  2.50  inches. 
7.80v  inches  from  rear  end,  depth  0.80  inch. 
At  front  of  jacket^  depth  0.25  inch. 

The  joints  between  the  jacket  and  hoop  Oi  Oi  and  O2  O9  and  O3  O3 
and  O4  C4  and  0$  are  plain  abutting  joints.  The  other  0  hoops  are 
locked  together  by  lips  and  recesses.  The  tube  and  jacket  are  coupled 
together  with  two  steel  coupling  pins,  which  are  driven  into  holes  drilled 
partly  in  the  tube  and  partly  in  the  jacket,  at  the  front  end  of  the  latter. 
The  pins  are  inserted  tangentially  instead  of  radially,  as  formerly  in  the 
10-inch. 

The  five  D  hoops  extend  in  the  order  of  their  numbers  from  a  shoulder 
on  the  jacket  towards  the  muzzle,  overlapping  the  jacket  and  C  hoops 
as  far  as  the  middle  of  C5.  The  length  of  the  row  of  D  hoops  is  11L50 
inches.  Di  hoop  is  a  locking  hoop;  that  is,  it  has  a  recess  in  its  inte- 
rior which  fits  over  corresponding  shoulders  on  the  front  of  the  jacket 
and  rear  of  the  Ci  hoop.  The  length  of  this  recess  is,  as  nearly  as  pos- 
sible, equal  to  the  sum  of  the  lengths  of  the  shoulders  above  described, 
and  when  the  hoop  is  shrunk  on  it  locks  together  the  jacket  and  the  Ci 
hoop.  The  filling  ring  answers  the  same  purpose  as  in  the  10-inch  gun. 
Di  and  D3  hoops  are  stepped;  the  others  are  cylindrical  on  the  interior. 

The  A  hoops  extend  in  the  order  of  their  numbers'  from  a  shoulder 
beyond  the  middle  of  Di  hoop  to  the  rear  of  the  gun,  their  total  length 
being  176.20  inches.  Ai  hoop  is  stepped  and  the  others  cylindrical,  ex- 
cept A7.  This  hoop  is  extra  long,  and  is  provided  with  an  interior  recess 
like  the  locking  hoop  Dj.  Its  object  is  to  increase  the  longitudinal 
strength  of  the  jacket  where  the  pull  of  the  breech  mechanism  is  sus- 
tained by  locking  over  two  shoulders  on  the  jacket.  The  Ai  hoop  is 
stepped  on  the  interior,  and  the  shoulder  in  the  hoop  abuts  against  a 
corresponding  shoulder  on  the  front  part  of  the  jacket.  There  is  also  a 
small  lip  at  the  front  of  the  hoop  which  a  shoulder  on  the  Di  hoop  enters. 
Tlie  B  hoops  extend  in  the  order  of  their  numbers  from  a  shoulder  on 
the  exterior  of  the  Ai  hoop  to  the  rear  of  the  gun,  a  distance  of  153.40 
inches.    They  aie  all  without  steps. 

On  the  interior  of  the  gun,  at  the  rear,  the  screw  thread  is  cut  In  the 
jacket  and  carries  the  block.  A  space  of  0.05  inch  is  left  between  the 
rear  end  of  tube  and  the  corresponding  surface  of  jacket,  and  a  small 
conical  lip  on  the  rear  end  of  the  tube  projects  over  this  opening.  A 
copper  calking  ring  is  inserted  between  the  lip  on  the  tube  and  the  cor- 
responding surface  of  the  jacket. 

At  the  rear  end  of  the  tube  is  the  gas-check  seat  with  its  taper  en- 
trance, the  total  length  of  the  two  being  4.55  inches.  The  powder 
chamber  is  14.20  inches  in  diameter  and  63  in<'hes  long,  breech  closed, 
measured  from  front  of  obturator.    This  cliamber  is  joined  to  the  rifled 
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bore  by  a  conical  slope  18  inches  long.  The  front  part  of  this  slope 
forms  the  seat  for  the  band  of  the  projectile.  From  the  front  of  this 
slope  the  tops  of  the  lands  of  the  rifling  are  made  conical  for  a  length 
of  48  inoh68|  the  diameter  in  rear  being  12.06  inches  and  in  front  12 
inches. 

The  rear  ends  of  the  lands  for  a  length  of  0.981  inch  have  the  same 
slope  as  that  of  the  shot  chamber. 

THE  BBEBOH  MEOHANISM. 

The  breech  meehanism  consists  of  the  following  principal  parts: 

The  breeohblook. 
The  obtarator. 
The  oonsole  or  tray. 
The  bieeoh  plate. 

The  breeehblodk* 
Attached  to  or  forming  part  of  it  are — 

The  two  handles. 

The  threaded  seotorft. 

The  Blotted  sectors. 

The  guide  grooves. 

The  vent  cover. 

The  vent-cover  screw. 

The  translating  stnd^ 

The  translating  stud  screw. 

The  bore  for  spindle  and  nuts  of  obtnrator. 

The  handles  are  cut  as  in  the  10-inch  gan;  there  are  four  threaded 
and  four  slotted  sectors..  The  other  parts  are  similar  to  those  on  the 
8-inch  gun,  and  are  fully  described  in  the  report  on  that  gun. 

The  obturator. 
The  principal  parts  are — 

The  spindle. 

The  m>nt  cup. 

The  rear  cup. 

The  pad. 

Two  steel  antifriction  washers. 

Two  bronze  antifriction  washers. 

One  spring  washer. 

One  obturator  nut. 

One  locking  nut. 

The  vent. 

The  vent  bushing. 

The  primer  seat. 

These  parts  are  similar  to  those  of  the  8-inch  gun. 

The  console  or  tray. 

Attached  to  and  forming  part  of  it  are- 
Two  guide  rails. 
Recess  for  translating  roUer. 
Thread  in  recess  for  roller. 
Slot  for  translating  stud. 
Tny  latch  recess. 
Hole  for  spring  lock. 
Latch  bolt  recess. 
Hinge  pin  hole. 
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upper  washer. 

Separator. 

Intermediate  washer.     ^  For  steel  balls  for  bearing. 

Separator. 

Lower  washer. 

Steel  baUs  (48). 

Recess  for  catcli  for  securing  latch. 

Translating  roller. 

Translating  crank  and  nut. 

Tray  latch. 

Latch  bolt. 

Spring  look  for  latch. 

Hinge  pin. 

Catch  for  securing  latch. 

Handle. 

Slot  for  translating  stud. 

The  breech  plate. 

This  is  esseutially  the  same  as  for  the  10-inch  gun.    The  block  is 
rotated  as  iu  the  8-inch  except  that  a  compound  gearing  is  ased. 

The  dction  of  the  breech  mechanism. 

This  has  already  been  fully  described  for  the  8-inch  gun,  and  is  the 
same  for  the  12-inch. 

Ftindpal  dimensions. 

Diameter  of  bore  across  lands v inches..  12 

Number  of  grooves  and  lauds  each 72 

Width  of  lands inches..  0.15 

Width  of  grooves do....  0.3736 

Depth  of  grooves do 0. 060 

Diameter  of  powder  chamber do 14. 20 

Length  of  powder  chamber,  breech  closed do 66.75 

Volume  of  powder  chamber cubic  incht's. .  12, 085. 90 

Length  of  rifled  bore inches. .  327 

Thickness  of  tube  over  powder  chamber do 3. 90 

Thickness  of  jacket  over  powder  chamber , do ... .  5. 80 

Thickness  of  A  hoops  over  powder  chamber do 2. 90 

Thickness  of  B  hoops  over  powder  chamber d<i 3. 425 

Total  thickness  of  wall  over  powder  chamber  .  •. do 16. 025 

Diameter  at  bottom  of  thread  in  breech  recess dt) 16, 993 

Diameter  at  top  of  thread  on  block do ... .  16. 960 

Height  of  thread  on  block do 0.38 

Pitcn  of  thread  on  block do 1.10 

Length  of  thread  in  breech  recess do 16. 50 

Number  of  threaded  and  slotted  sectors  each 4 

Exterior  diameter  of  gun  over  reinforce indicH . .  46. 25 

Distance  between  faces  of  rimbases do 49. 80 

Diameter  of  trunnions 14. 50 

Total  length  of  tube inches..  416.30 

Length  of  jacket  on  tube do 154. 55 

Total  length  of  jsM^ket do 173. 45 

Total  length  of  CMioops do....  261.95 

Total  length  of  D  hoops do 111.50 

Total  length  of  A  hoops do 176.20 

Total  lenjfth  of  B  hoo]^8 do 153. 40 

Length  ot  gun,  axis  of  trunnions  to  breech do 148 

Length  of  gun,  axis  of  trunnions  to  muzzle do 292 

Total  length  of  gun  over  all,  breech  closed  do 440 

Weight  of  gun  complete pounds . .  115, 046 

Breech  preponderance Zero. 

Rifling,  a  soniicubic  parabola,  one  turn  in  50  calibers  at  origin;  one 
tnrn  in  25  calibers  at  24  inches  from  muzzle;  nniform  to  muzzle. 
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MECHANICAL  OPERATIONS  BEFORE  ASSEMBLING. 

These  liave  been  already  fully  described  for  the  8-inch  gun. 

ASSEHBLXNG  THE  PARTS. 

The  same  methods  were  followed  as  for  the  10-incli  gun  and  the  same 
instructions  from  the  Chief  of  Ordnance  governed. 

Shrinkages  used. 

The  accompanying  record,  ^{^ummary  of  effects  of  shrinkage,'^  gives 
a  statement  of  the  shrinkages  prescribed  and  applied  with  the  varia- 
tions from  the  prescribed  for  the  several  parts  or  sections  of  the  gun. 

Compressions  due  to  shrinl'nge. 

The  same  record  gives  a  comparison  between  the  measured  oompreH- 
sions  and  those  anticipated  as  computed  from  the  applied  shrinkages 
for  the  shrinkage  of  each  layer  assembled.    The  comparison  for  total 

effects  of  shrinkage  is  as  follows: 

* 

Table  of  comparison  between  computed  and  aotnul  compressions  of  hore. 


Section  of  gun. 


I 

n 

m 

TV 

V 

VI 

vn 

vm 

vni«i*. 

IX 

TXimb 
X  antJi 
X 

XI 

xn 

xm 

XIV 

XV 


Breeobreoees 

Breeoh  end  of  tube 

Powder  chamber 

Powder  chamber  to  trunnion  hoop. 

Trunnion  hoop 

Shonlder  of  Jacket 

MuEsle  of  Jacket 

Base  of  D  hoops 

Middle  of  D  hoops 

Xear  end  of  D  hoops 

KndsofDhoops 

Haue  of  Hinglo  row  of  hooping 

Joint  of  hoops  C »  and  €« 

Joint  of  ho<ips  Cs  and  Cy 

Joint  of  hoopH  (' 7  and  C« 

Joint  of  Iioojm  ( !  g  and  C9 

Joint  of  hoops  C  9  and  Cio 

Mozdeofguu 


Calculak'd. 


Inch, 
O.OtSD 
.0186 
.0188 
.0152 
.0153 
.0123 
.0146 
.0143 


.0128 


.0074 
.0069 
.0067 
.0064 
.0050 
.0057 


Actual. 


Inch. 
0.0125 
.0202 
.0224 
.0182 
.0147 
.0187 
.0175 
.0159 
.0152 
.0142 
.0125 
.0093 
.0078 
.0071 
.0060 
.0061 
.0063 
.0059 


Diiference. 


Inch. 
—0.0006 
4-  .0016 
+  .0036 
-i-  .0030 
—  .0006 
+  .0014 
+  .0029 
-i-  .0016 


+  .0014 


+  .0004 
+  .0002 
+  .0002 
—  .0003 
■f  .0004 
+  .0002 


BXPAl^SION  OF  JACKET  AND  HOOPS  BY  HEAT  FOB  SHBmKAGE. 

The  details  of  the  heating  and  shrinking  are  given  in  the  accompany- 
ing table  with  the  corresponding  expansions  and  temperatures.  The 
openings  at  the  joints  are  also  given  in  the  record  of  shrinkage  opera- 
tions. These  openings  were  measured  at  four  points,  marked  1^  2^  3,  and 
4,  90O  apart. 

The  gun  after  being  finished  was  shipped  to  the  Ordnance  Proving 
Ground  at  Sandy  Hook,  K.  J, 

The  plates  accompanying  the  report  show  the  details  of  the  construc- 
tion. 

The  following  tables  and  plates  accompany  the  report: 


TABLES. 


(1)  Inspection  report. 

(2)  Record  of  shrinkage  operations. 

(3)  Summary  of  ^ffepts  of  shrinkage, 
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PLATBS. 


(D  Elevation  and  section  of  gun. 
(II)  Details  of  hoops  and  joints. 
(Ill)  Details  of  hoops,  joints,  and  chamber. 
(lY)  Details  of  hoops,  joints,  and  rifling. 


(Y)  Details  of  breech  mechanism 

(vl)  Details  of  breech  mechanism 

(YII)  Details  of  breech  mechanism 

(YIII)  Details  of  breech  mechanism 

(IX)  Details  of  breech  mechanism 


breech  lookecL  ready  for  firing, 
movements  or  block  and  toay 
obturator,  etc. 
face  plate  and  rotating  gear, 
tray  and  rollers. 


(X)  {Shrinkages,  curves  of  resistauoes,  and  compreasiona. 
(4826-'91.) 
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Sepori  of  iMpecHon  of  IS^neh  B»  L.  HJU  {sietH),  No,  1,  manufactured  at  the  Watervliet 
AreetuU,  under  ordere  of  the  CMtf  of  Ordnanoe,  V,  8,  Armyj  dated  July  S,  1889, 

piHmeiudons  ciTen  in  inches,  unless  otherwise  expressed.    Wlnre  no  sign  is  prefixed  to  the  fienres 
given  in  &e  odLornn  of  allowed  variations  the  doable  sign,  plus  or  minas,  will  be  understood.] 


Subject  of  measurement. 


Total  length  of  gnn  over  all,  breech  closed 

Length— 

f'rommnasle  to  first  step 

From  mn£ale  to  second  step. 

Fnnn  mnsile  to  front  of  trunnion  hoop 

From  mnssle  to  axis  of  trunnions 

From  breech  to  axis  of  trunnioud 

Oftnmnionhoop 

Of  trunnions |[,*f^^* 

Ofrimbuee 

Of  tube,  total 

Of  true  bore,  cylindrical 

Of  conical  bore 


Ofrlfilnff 

Of  chamoer  slope. 


Of  powd^  cluunber,  cylindrical 

Of  gaa-cheok  seat 

Of  Dore  firam  &ont  of  spindle,  breech  closed  . . 

Of  breech  recess 

Of  thread  in  breech  recess 

Of  spindle,  total 

Between  front  faces  of  spindle  and  broech-blnck. 

Of  breechblock,  handles  excluded 

Of  thread  on  block,  top  line 

Of  Jacket,  total 

Of  C  hoops,  total 

Of  B  hoops,  total 

Of  A  hoops,  totol 

Of  B  hoops,  total 

Bifltanoe  between  rimbases,  out  to  out 


Of  true  bore,  across  lands 

Of  conical  bore,  rear 

Of  gas-check  seat,  rear 

Of  oreech  recess  in  slots 

Of  breech  recess  at  bottom  »f  tlireads 
Of  breech  recees  at  top  of  threads  — 

Of  breechblock  in  slots 

Of  breechblock  at  bottom  of  threads  . 

Of  breechblock  at  top  of  threads 

Of  head  of  spindle,  maximum 

Of  stem  of  spindle 

Of  powder  chamber 

Of  vent  in  spindle. 


Of  vent  in  copper  bushing 
lead  in  oreech 


Pitch  of  thread 
Jfmnber— 

Of  sectors  in  breech 

Of  rifling  grooves  and  lands,  each . . 
Width— 

Ofgrooree *. 

Oflaads 

Depth  of  grooves 

Twist  of  dfling- 

At  origin,  one  torn  In  calibers  t 

At  24  mohes  frtmi  mnssle,  calibers  X 
Diameters  on  exterior  of  tube  -.  § 

Breech  to  first  shoulder 

First  to  seoond  shoulder 

Second  to  third  shoulder ■... 

Third  to  fourth  shoulder 

Fourth  to  fifth  shoulder 

Fifth  to  sixth  shoulder 

Sixth  to  seventh  shoulder 

Seventh  to  eighth  shoulder 


Dimensions. 


Prescribed. 


440.000 

161.000 

259.000 

281.500 

202.000 

14&000 

21.000 

&500 

8.500 

1.000 

416.800 

279.000 

48.000 

827.000 

18.000 

66.750 

8.750 

408.000 

1&900 

16.500 

28.250 

7.250 

24.750 

17.660 

173. 450 

261.750 

111.500 

176.200 

153.400 

49.800 

12.000 

12.060 

14.500 

17.020 

16.095 

16.245 

16. 170 

16.210 

16.960 

14.150 

4.960 

3.950 

14.200 

0.200 

0.100 

LlOO 

4 
72 

0.3736 

0.160 

0.060 

50 
25 

17.000 
20.400 
22.000 
22.600 
21.500 
21.000 
20.400 
19.800 


ActuaL 


440.000 

160.960 

258.950 

281.480 

291.960 

148.000 

20.796 

8.501 

8.500 

1.000 

416.293 

279.000 

48.000 

827.000 

18.000 

06.750 

S.750 

407.990 

18.900 

16.500 

28.250 

7.250 

24.751 

17.650 

173. 450 

261.678 

111.  435 

176. 194 

153.304 

49.820 

C12.000) 

{12.0015 
12.060 
14.493 
17. 0175 
16.993 
16.243 
16.162 
16.202 
16.960 
14. 148 
4.960) 
3.050  5 
14.2035 
0.200 
0.100 
LlOO 

4 
72 

0.3736 

0.150 

0.0505 

50 
25 

17.000 

20.400 

21.9956 

22.496 

21.500 

20.9995 

20.39975 

19.7905 


Variations. 


Allowed.      Actual. 


0.10 

0.05 
0.05 
0.05 
-^.05 
+0.06 
0.01 
0.01 
0.01 
0.02 
0.05 
0.05 
0.05 
0.05 
0.025 
10.02 
0.02 
0.05 
0.01 
0.02 
0.02 
0.02 
0.01 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.04 

+0.003 

4-0.003 

(*) 

+0.005 
0.002 
0.002 

—0.005 
0.002 
0.002 
0.005 

0.002 

0.003 
0.002 
0.002 


0.002 

0.002 

+0.003 


0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


—0.040 
—0.060 
—0.020 
—0.040 

0 
—0,026 
+0.001 

0 

0 
—0.007 

0 

0 

0 

0 

0 

0 
—0.001 

0 

0 
.     0 

0 
+0.001 

0 

0 
—0.072 
—0.065 
—0.006 
—0.006 
+0.029 

+0.001 

0 
—0.0070 
—0.  0025 
—0.002 
—0. 002 
—0.008 
—0.008 

0 
—0.002 

{S 

+0.0086 
0 
0 
0 

0 
0 

0 
0 
+0.0005 

0 
0 

0 
0 

—0.0046 
—0.004 

0 
—0.0006 
—0.00025 
—0. 0005 


*  To  fit  gauge, 
t  Increasing. 

*  TTniform  to  mutsile. 

i  The  measurements  entered  hei*e  are  the  interior  diameters  of  jaoket,  etc.,  which  differ  from  the 
♦artigfcir  of  tttbe  by  tbainonnt  of  shrinkage. 
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Beport  of  inspeoUon  of  IM-inch  B,  L.  rifle  (steel),  Ko.  1,  eto, — Continaed. 


Salijeot  of  meaanrouient. 


I>iametor8  on  exterior  of  tabe— Ckintiiiiied. 

Eighth  to  ninth  shoulder 

Ifiuth  to  tenth  shoulder 

Tenth  to  dleventh  shoulder 

Eleventh  to  twdfth  shoulder 

Twelfth  to  thirteenth  shoulder ., 

Diameters  on  exterior  of  Jacket :  * 

Breeoh  to  first  shoulder ^ — 

First  to  second  shoulder 

Second  to  third  shoulder  (looking  recess)  — 

Third  to  fourth  shoulder 

Eonrth  to  fifth  shoulder 

Fifth  to  sixth  shoulder  (looking  rec«ss) 

Sixth  shuiilder  to  mussle  end 

Diameter  on  exterior  of  A  hoopst 

Dismeters  on  exterior  of  C  hoops :  1 

Hussle  of  {soket  to  first  shoulder 

First  to  second  shoulder 

Second  to  third  shoulder,  and  to  end  of  D  row 
Diameter — 

Of  trunnion  hoop,  exterior 

Of  trunnions ^^!''.. 

Of  gun  over  reinforce,  ex  terior 

Of  gun  in  finont  of  trunnion  hoop 

Of  gnn  in  front  of  A  hoops 

Of  gun  in  front  of  D  hoops 

Of  gnn  at  mnssle,  off  round 

Axis  or  trunnions  above  (below)  axis  of  gun 


Weights— 

Of  translating  roller  and  crank 

Of  breech  block 

Of  console 

Of  hinge  pin 

Of  spindle 

Ofgas-oheok  cups  and  pad 

Of  washers  and  nuts 

Of  gun  without  f ermeture 

Total  weight  of  gnn 

Preponderance  at  fbce  ot  breech,  gun  complete 
W^ght  of  revolving  crank  and  semiring  latch . . 


Dimensions. 


Prescribed 


10.200 
18.500 
17.800 
17.400 
17.100 

82.800 
33.000 
33.540 
83.000 

8S.100 
28.500 
28.400 
30.400 

28.000 
27.000 
20.400 

47.800 
14.500 
14.500 
4«w260 
43.000 
88.500 
28.400 
20.500 
0 

Poundi. 


118,480 
0 


Actual. 


19.201 

18.5005 

17.7005 

17.402 

17.100 

32.8015 

33.00175 

83.540 

83.600 

35.10025 

28.40075 

28.50075 

39.39025 

28.5005 
27.0005 
26.3005 

47.829 
14.50Q 
14.499 
46.243 
43.606 
36w498 
20.408 
20.536 
0 

Pounda. 

32 

1,136 

228 

71 

17 

113,153 

115,046 

0 

18 


Variations. 


Allowed.      ActnaL 


0.01 


0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 


0.01 

0.005 

0.006 

0.01 

0.01 

0.01 

0.01 

0.01 

Pounds. 


+0.001 
+0.0005 
—0.0005 
+0.002 
0 

+0.0015 
+0.00175 

0 
—0.001 
+0.00025 
—0.00025 
—4.00025 
—0.00075 

—0.0005 
+0.0005 
—0.0005 

+0.029 

0 
—0.001 
—0.007 
-4).  002 
—0.007 
-f.0.003 
+0.036 

0 

Pounds. 


—1,434 
0 


*  Interior  diameters  of  A  hoops,  otc 
t  Int«rior  diameter  of  B  hooiM,  etc. 
I  Interior  diameters  of  D  hoops,  etc. 
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Marks  on  finiflhed  ^an :  12-inob  No.  1 ;  weight,  61i  tons  115.046  poands.  L.  L.  B., 
inspector.    Watervleit  Arsenal,  1891. 

Material  (designated  by  the  marks  of  the  inspectors  of  material) :  Steel  forgings 
manufactured  by  Mid  vale  Steel  Company,  except  where  marks  are  inclosed  in  paren> 
theses,  whioh  were  manufactored  by  Schneider  &  Co.,  Le  Creusot,  France.  Tube 
(12  K,  1  T) :  jacket  (12  R,  1  J).  Hoops:  Ai(12E,lA,):  A«  (TH),12R1;  A3, 12  B,  1 
A3;  A4, 12  Ri  A4:  Aa,  12  R,  A*;  Bi  (TH)  (12  R|  TH) ;  bL  12  Ri  B,;  B3, 12 R,  B,;  B4, 
12R1B4;  Bft,12RB6;  Ci,12RiCi;  C«,12RiOi;  C,,  12  Ri  €»;  C4, 12  Ri  C4;  C5, 12  R, 
Cft:  C«,  12  Ri  C6;  Ct,  12  Ri  C7;  Du  12R,  Di;  Dc.  12Ri  D.;  Ds,  12Ri  D,.  Breech  parts: 
Bu  12  Ri  Bu:  BP  (cast),  12  R,  BP;  BB,  12  R,  BB:  8P,  12  R,  8P;  GC,  12  Ri  GO;  HP, 
12  R,  HP:  RR,  12  R,  RR;  TrR,  12  R,  TrR;  Pn,  12  R  Pn. 

I  certify  that  the  foregoing  report  is  correct,  and  that  the  12-iuch  rifle  therein 
specified  has  been  accepted  by  me  as  coixforming  to  the  standards  as  to  dimensions, 
qui^ity  of  material,  and  character  or  workmanship  prescribed  by  the  Ordnance  De- 
partment. 

Date  of  inspection  May  26,  27,  and  28, 1891. 

Lawbkncb  L.  Bruff, 
CapiaiM,  Ord,  DepU,  U,  8.  Armp,  Intpectar. 
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Summary  of  effects  of$hrinhage  of  lt4iiok  B.  X.  r\fs  {steti),  No.  1, 


Sections  of  ffnn. 


Deaignation. 


Limits,  dis- 
tance from 
breech. 


I. 


Breeoh  roccss. 


Jnehes. 

(1) 

0-10.7 


II. 


Breeoh  end  of  tube . 


m. 


Powder  chamber. 


IV. 


Powder  eh  amber  to 
trunnion  hoop. 


19.7  -26.7 


26.7-08.2 


V. 


Trunnion  hoop 


08.2  -132.7 


VI. 


Shoulder  of  Jacket. 


VIT. 


Huszle  of  jacket 


152. 7  -153. 7 


153.7  -162.7 


162.7-175.7 


Diameters  of  Jacket  or 
hoops. 


Exterior. 


u 
< 


Inehu. 
(2) 


Inehet, 
(3) 


80.52     89.40 
46.38     46.25 


84.26     33.6 
89.52     89.4 


46.87 

84.26 
89.57 
46.38 

84.25 
89.53 
46.38 

34.25 
39.51 
47.78 


28.71 
85.2 


46.26 

33.6 
39.4 
46.25 

83.6 
39.4 
46.25 

83.6 
39.4 
47.8 

85.1 
43.6 

28.5 
85.1 
42.0 


Inte- 
rior. 


I 


Inth- 

€9. 

(a) 


89.4 

20.4 
88.6 
89.4 

22.0 
33.6 
39.4 

22.0 
33.6 
46.25 

22.0 
33.6 
80.4 

22.0 
85.1 

22.0 
28.5 
85.1 


Shrinkages. 


^ 


(5) 

2d.. 
3d.. 

1st. 
2d.. 
3d.. 

1st. 
2d.- 
3d.. 

1st. 
2d.. 
3d.. 

Ut. 
2d.. 
3d.. 

1st. 
2d.. 

1st. 
2d.. 
3d.. 


Thou- 

tandths. 

(b) 

1.4681 

1.0224 


0.6645 
1.4691 
1.2250 


Prescribed. 


t 


Inch, 
axb 

50.0480 
)0.04B4 

0.0103 


0.0136 
0.0494 
0.0483 


0.78U    0.0162 


1.4691 
1.2259 

0.73U 
L4601 
1.22591 

0.7344 
1.4691 
1.0565 

0.7344 
1.4294 

0.7344 
1.0707 
1.8574 


I 


S  o 
►  53 

o 


Inch, 
(8) 

+0.002 
^0.001 

5+0.001) 

i-6.0025 


;+0.0Q2^ 
-0.001< 

;+o.oo2| 

>— O.OOlj 

;+o.ooii 

1-^002^ 


a  0494 
0.0483 

0.0162 
0.0494 
0.0483 

0.0162 
0.0494 
0.0416 

0.0162 
0.0602 


;+0.002( 
►—0.001- 
)+0.002; 
—0.001 
;-H)-001i 
>— 0,002< 


>+0.002J 

>— 0.0015 

J +0.002* 

1-4).  001$ 

i+O.OOli 

-0.0025 


5+0.002> 

>— 0.00U 
<+0.002/ 

?— 0.001i 
S +0.001) 
)-4).002^ 


1+0.002) 
^— 0.001  s 

; +0.001) 

t~4.0025 


0.0162,{+<>:«« 


0  0305K®-**1 
"•"*^>— 0.002 

i+0.001 

>— 0.002 


0.0476 
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^fliiiMiry  ofeffeaU  of  shrinkage  oflS-inek  B,  X.  rifU  («to0{),  Ko  1, 


Sections  of  gun. 


DesigsAtion. 


vni. 


VIII«ift. 


IX. 


JXiub. 


X  ante. 

X. 

XI. 

XII. 

xrrr. 

XIV. 
XV. 


Base  of  D-hoopa 


Middle  of  D-boope  . . 


End  of  D-hoops. 


Extreme  end  of  D  hoopH  263. 2  -274. 2 


Limits,  dis- 
tance nrom 
bieecli. 


Diameters  of  Jacket  or 
hoops. 


Exterior. 


I 


Jnehtt. 

0) 

175.7  -21i«0 


214.0  ^241. 2 


241.2-263.2 


Base  of  singlo  row  of  j274. 2  -282. 45 

hooping. 
Joint  of  lioops  Cg  and  €« . 
J oin  t  of  hoops  Cs  and  C, . 
Joint  of  hoopH  C7  and  (Ji, . 
Joint  of  hoops  Cg  and  C9 . 
Joint  of  iioop8  C«  and  C 10 . 
Mnzzle  of  gun 


282. 45-313. 45 
313.4.5-342.45 
342.4r>-371.45 
371.45-399.45 
399.45-421.45 
421.45-435.2 


Indus. 
(2) 

27.71 
85.2 


26.53 
83.35 

26.51 
32.0 


26.51 
tapered 

tapered 

26.26 
24.65 
23.55 
22.45 
21.53 
20.7 


Inte- 
rior. 


(3) 

27.6 
80. 1 


26.4 
33.255 

26.4 
8L9 


26.4 
tapered 

tapered 

25.689 
24.536 
23.464 
22.363 
21.427 
20.6 


Shrinkages. 


^ 


Prescrilied. 


i 

-a 


/nefc- 

M. 

(a) 
21.5 

27.6 


21.6 
26.4 

21.0 
20.4 

20.4 
26.4 

20.4 

10.8 
10.2 
18.6 
17.8 
17.4 
17.1 


(5) 

Ist 
2d. 


1st 
2d. 

1st 
2d. 

Ist. 

ad.. 

1st. 

1st. 

1st. 

Ut 

1st. 

1st. 

Ut. 


0 


Thou- 

tandOu. 

(b) 

1.4176 

1.30U 


1.4176 

Laoii 

1.3471 
1.1397 

1.0971 
1.1897 

1.09n 

1.0971 
L0202 
0.9650 
0.0863 
0.8962 
0.8621 


Inch, 
aXb 

0.0305 
0.0330 


0.0306 
0.0317 

0.0283 
0.0300 

0.0224 
0.0300 

0.0224 

0.0217 
0.0196 
0.0178 
0.0107 
0.0156 
0.0147 


|l 


Inch. 
(8) 

+0.002^ 

-o.ooii 
;-f  0.001^ 

-0.0O2i 


+0.002 
—0.001 
+0.001 
—0.003 


+0.002: 
'—0.001 
+0.001 
-0.002 


[+0.001 
t-O.002 
»+Q.OOI 
-0.002 


+0.008 

+0.003 
+0.008 
+0.003 
•fO.003 
+0.003 
+0.003 


The  diameter  32". 8  extendi  for  7",0  inches  from  breech  of  Jaoket. 

K0TB8  IN  Kbqard  to  Mean  Vaxues  or  Actual  Shbikkages  and  Compressions  of  Bobs. 
Colnnms  e  and  e,  taken  from  Form  40  £. 

8HRINKAOB8. 

Sbotion  n.— Third  shrinkage,  omit  3".0  for  conical  stirfaoe. 

Kbction  IV.— Third  shrinkage,  omit  2".0  for  conical  snrface. 

Skction  VII.— First  nhrinkage,  omit  3".0  (171-173)  on  fihoolder  of  tube  where  D|  =22.5  instead  of  22.0, 
for  wliich length  prescribed  S, =0".0165and  actual  Si  =0".018.  Second  shrinkage,  include  2".0  (176-177) 
of  .Hection  VIlI  over  the  diameter  28".6.    Third  shrinkage,  omit  4".0  (ITi-llQ)  reduced  Hhrinkage. 

Section  IX  «u&.— Second  shrinkage,  omit  cone  5".0  (269-273)  at  end  of  D  row. 

Sections  VIII  «u6.,  IX«u6.,  and  X  ante.— There  are  no  computations  for  the  particular  diameters 
occurring  in  these  lengths.  The  second  shrinkage  (relative)  of  section  VIII  extends  over  VIII  *ub. 
The  second  shrinkage  (relative)  of  IX  extends  over  IX  tvb,^  and  the  shrinkage  (relative)  of  X  extends 
back  to  X  arUe.    They  are  placed  separately  in  the  summary  to  show  actual  measuromenca  only. 

Sbctioii  XIV.— The  conical  shrinkage  sorfaoe  (423-435)  ia  inoladed,  assuming  the  average  valiifis  for 
the  remaiiider  of  the  seotion. 
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Summary  of  effects  of  shrinkage  of  ItAnok  B.  L*  li/le  (steel),  No,  i, 


SectionB  of  f^vai. 


Designation. 


Limits,  dis- 
tance from 
breech. 


I. 


Breeoh  recess. 


Inches. 

a) 

0-19.7 


II. 


Breech  end  of  tube 


in. 


Powder  chamber. 


IV. 


19. 7  -26. 7 


26. 7  -98. 2 


Powder  chamber  to     98.2  -132.7 
trunnion  hoop. 


V. 


Trunnion  hoop 


VI. 


Shoulder  of  jacket. 


vn. 


Mnsasle  of  Jacket 


132. 7  -15a.  7 


153.7  -162.7 


162.7-175.7 


Diameters  of  Jacket  or 
hoops. 


Exterior. 


I 


Inches. 
(2) 

39.52 
46.38 


84.26 
89.52 
46.37 

84.26 
89.57 
46.38 

84.25 
89.53 
46.38 

34.25 
39.51 
47.78 


28.71 
35.2 


If 

I 


Iiu^us. 
(3) 

39.40 
46.25 


33.6 
39.4 
46.25 

33.6 
39.4 
46.25 

33.6 
39.4 
46.25 

83.6 
39.4 
47.8 

85.1 
43.6 

28.5 
35.1 
42.0 


Inte- 
rior. 


Ineh- 
et. 
(a) 

532.8? 
^83.6^ 

39.4 


20.4 
83.6 
80.4 


22.0 
33.6 
39.4 

22.0 
33.6 
46.25 

22.0 
33.6 
89.4 

22.0 
35.1 


22.0 
28.5 
35.1 


Shrinkiiges. 


o 


(5) 

2d.. 
3d.. 

Ist. 
2d.. 
3d.. 

1st. 
2d.. 
3d.. 


sandthg. 

1.4601 
1.0224 


0.6645 
1.4091 
1.2259 


Ist. 
2d.. 
3d.. 

1st. 
2d.. 
3d.. 

1st. 
2d.. 

1st. 
2d.. 
3d.. 


Prescribed. 


i 

0 


< 


Inch. 
aXb 

50.0480 
^0.0494 

0.0403 


0.0136 
0.0494 
0.0483 


0.7844    0.0162 


1.4691 
1.2250 

0.7344 
1.4601 
L2259 

• 

0.7344 
1.4601 
1.0565 

0.7344 
1.4204 

0.7344 
1.0707 
1.3574 


0.0494 
0.0483 

0.0162 
0.0494 
0.0483 

0.0162 
0.0494 
0.0416 

0.0162 
0.0502 


o 

5 


Inch. 

(8) 

+0.002 
—0.001 

5+o.ooi> 

i— 0.0025 


;-f0.oo2; 

►—0.001' 
•+0.002i 
►—0.001' 

) +0.001; 

'— O.0O2< 


;+o.oo2< 

►—0.001' 

;+o.oo2; 

»-0.001 

;+o.ooi; 

>— 0.002! 


;+o.oo2i 
— 0.0015 

1+0.002? 
►— 0. 001  $ 
I+O.OOU 
►-O.OO25 


+0.002; 

-0.001< 

+0.002< 

>— 0.001  < 

S+0.001< 

i— 0.002< 


{+0. 003? 
►—0.001s 
1+0. 001  > 
[—0.0025 


;+o.oo2; 

►— 0. 001  < 

+0.001; 

»— 0.002J 

+0.001, 

-0.002< 
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ai  Army  Gun  Factor tf,  WatcTvUet  Arsenalj  June  .'7,  1891, 


r 


SlainlcagM,   actual 
(measured). 


Diameters  of  bore. 


S 


Inch. 

0 

0.0488( 
O.O480> 

0.0888 


0.0135 
0.0488 
0.0471 

0.0161 
0.0494 
0.0473 

0.0161 
0.0495 
0.0489 

0.0164 
0.0496 
a  0426 

0.0166 
0.0493 

0.0164 
0.6311 
0.0487 


i 

Pi 


P4 


P.et. 
e 

a.b 
96.4 
90.2 


00.2 
98.4 
97. 


5—0 


99. 

100.0 
98.0 

99.4 
100.5 
101.4 

101.5 
100.7 
102.2 


4-4). 


101.8 
98. 


101.5 
102.0 
102.3 


s 
I 


Inch. 
e— a.  b 

—0.0008 
—0.0016 


—0.0001 
—0.0006 
.0012 


LOOOl 
0.0000 
-O.0010 

—0.0001 
+0.0001 
+0.0006 

+0.0002 
+0.0002 
+0.0009 

+0.0003 
.0009 


2,-0 


+0.0002 
+0.0006 
+0.0011 


Before 
sbrinkage. 


I 


Inch- 

€9. 

(12) 
17.0 


14.2 


14.2 


12.06 


After 
shrink- 
age. 


CompreRsion  of  bore. 


Actual. 


d 
16.2100 


14.0979 


14.0982 


11.748 


12.0211.748 


12.0 


12.0 


11.748 


11. 748 


41 


Inehe». 

16.2016 
16. 1975 

14.0899 
14.0815 
14.0777 

14.0679 
14.0795 
14.0758 


0.0125 


11.7397 
11. 7342 
11.7298 


11.  7428 
11. 7368 
11.7383 

11. 7428 
11.7343 

11.7434 
11.7367 
11.7306 


0.0084 
41 


0.0080 
84 
38 


0.0202 


0.0103 
84 
37 


0.0224 


0.0O83 
55 
44 


0. 0182 


0.0052 
60 
35 


0.0147 


0.0052 
85 


0.0137 


0.0046 
67 
62 


0. 0175 


•-3 


Thou- 
•andtha, 

d 


0.771 


Computed. 


•s 

IS 

It 

1^ 


Ineh, 
f 


0.0133 


0.0072 
65 
52 


1. 433  0. 0180 


0.00720.0072 


1.589 


Inch. 

^  a.b 

10.00800.0079 

53        51 


0.0071 
64 


0.0186 


65 
52 


65 
51 


Variar 
tion 
fh>m 

actual. 


Inth. 

a.  o 
+0.0005 
— O.0010 


Estimated,  includ- 
ing initial  tension  for 
cast-iron  steel-hooped 
mortars. 


Poundff  per  tguare  in. 

(JSS!!.jx-«)+i.T.. 


0.0130—0.0005 


+0.0009 
+0.0020 
1.0013 


51—0, 


+0. 0016 


0. 0189  0. 0188 


0.0057 
52 
42 


1.550  0.0151 


0.0057 
52 
42 


L251 


1.166 


0.0151 


0.0059 
64 


0.0057 
52 


+0.0031 
+0.0019 
— O.0D14 


.+0. 0036 

+0.0026 
+0.0003 


43+0.0001 


0.0152 


4  0. 00.30 


0.0057 
52 
44 


0.0153 


0.0060 
63 


0.0123  0.0123 


0.0042 
49 
52 


0.0043 
50 
53 


1. 490  0. 0143|0. 0146  +0. 0029 


-4).  0005 
+0.0008 
—0.0009 


— 0.0O06 


—0.0008 
+0.0022 


—0.0014 


+0.0003 
+0. 0017 
+0.0009 


*  Initial  tension  zero.    Kodulus = 30,000,000  pounds. 


23,100 


43,000 


47,700 


46,  .500 


87,500 


85,000 


44,700 


•  I 


f  • 


I 

I 


I  .1 


n 
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CONSTRUCTION  BBPOST  OF  It-INCH  B.  L.  MOBTAB,  STEEL,  NO.  1  TYPE; 
BY  CABT.  LAWBENCE  Z.  BBUFF,  OBDNANCE  DEPABTMENT,  U.  S,  A. 

(Seven  plates.) 

This  mortar  was  manufactured  at  the  Army  Gun  Factory ,Watervliet 
Arsenal,  N.  Y. 

Work  on  the  mortar  was  begun  September  23, 1890,  and  it  was  com- 
pleted June  2&J  1891.    Total  time,  10  months  2  days. 

FOBaiNOS. 

These  were  all  of  American  steel. 

DESCRIPTION  OP  THE  MOBTAB. 

The  mortar  is  composed  of— 

One  tube, 

Onejaokety 

Two  C  hoops. 

One  D  hoop, 

Three  A  hoops. 

One  base  ring , 

One  copper  packing  ring,  and  the  various  parts  of  the  breech  mechanism. 

The  interior  tube  is  enveloped  by  the  jacket  and  the  C  hoops.  The 
tube  is  inserted  into  the  jacket  from  the  rear,  as  in  the  8-iiich  g.uns, 
and  abuts  against  a  shoulder  on  the  forward  part  of  the  jacket.  Tliere 
is  a  corresx>onding  shoulder  on  the  tube.  Thei^c  shoulders  prevent  any 
forward  movement  of  the  tube.  The  base  ring  is  screwed  into  the  rear 
end  of  thejackety  and  carries  at  its  front  end  a  copper  packing  ring,  \ 

whidh  is  compressed  against  the  rear  tube  by  screwing  in  the  base  ring  \ 

under  heavy  pressure.  This  arr^.ngement  prevents  any  rear  motion  of 
the  tube.  The  base  ring  is  held  in  place  and  rotation  prevented,  by 
three  cx)upling  pins,  which  are  halved  into  the  jacket  and  base  ring. 
The  base  ring  carries  on  its  interior  surface  the  slotted  screw  thresul 
for  the  breechblock. 

The  0  hoops  extend  from  the  front  end  of  the  jacket  to  the  muzzle  of 
the  tube,  a  (^stance  of  71  inches,  Ci  hoop  being  in  contact  with  the 
jacket.  Both  the  0  hoops  are  stepped,  the  diameters  of  Oi  being  19.60 
and  18.80  inches,  and  of  O2, 18.80  and  18  inches.  The  diameter  of  the 
tube  is  thus  reduced  gradually  from  20  inches  under  the  jacket  to  18  i 

inches  at  the  muzzle.    The  thickness  of  the  tube  over  the  powder  cham-  'i 

bei  is  3.75  inches  and  at  the  muzzle  3  inches.  1 

aoi  i 


202  REPORT   OF   THE   CHIEF   OP   ORDNANCE. 

Tho  tube  has  the  following  shoulders: 

Uucler  the  jacket,  depth  0.25  inch. 
Under  Ci  hoop,  depth  0.35  inch. 
Under  Ca  hoop,  depth  0.40  inch. 

All  the  joints  between  hoops  are  plain  abutting  joints. 

The  Di  hoop  rests  against  a  shoulder  on  the  exterior  front  end  of  the 
jacket,  and  envelops  part  of  the  front  end  of  jacket  and  the  rear  end 
of  Ci  hoop.    Its  length  is  18  inches.    Its  interior  is  cylindrical. 

The  A  hoops  extend  in  the  order  of  their  numbers,  from  a  shoulder 
at  the  rear  end  of  Di  hoop  to  the  rear  of  the  mortar,  a  distance  of  68.50 
inches.  Ai  hoop  is  the  front  hoop,  and  the  hoops  are  all  cylindrical  on 
the  interior.  At  hoop  envelops  the  rear  of  Di  and  the  jacket;  the  others 
envelop  the  jacket. 

On  the  interior  of  the  mortar  at  the  rear  the  screw  thread  is  cut  in 
the  jacket  for  the  base  ring,  a^  previously  explained. 

At  the  rear  end  of  the  tube  is  the  gas-check  seat,  its  total  length  be- 
ing 2.875  inches.  The  powder  chamber  is  12.50  inches  in  diameter  and 
20.20  inches  long,  measured  from  the  front  of  the  obturator,  breech 
closed.  This  chamber  is  joined  to  the  rifle  bore  by  a  conical  slope  4.20 
inches  long.  The  front  part  of  this  slope  forms  the  seat  for  the  band  of 
the  projectile.  From  the  front  of  this  slope  the  tops  of  the  lands  of  the 
rifling  are  made  conical  for  a  length  of  30  inches,  the  diameter  at  the 
rear  being  12.07  inches  and  in  front  12  inches. 

THE  BBEECH  MECHANISM. 

The  breech  mechaniBm  is  composed  of  the  following  principal  parts: 

The  breech  block. 

The  obturator. 

The  face  plate  or  banjo. 

The  tray. 

The  hinge  block. 

The  rack. 

The  catch. 

THE  BKEECHBLOCK. 

Attached  to  «and  forming  part  of  it  are — 

The  threaded  sectors  (3). 
The  slotted  sectors  (3). 
•  The  euide  grooves.  , 
The  bore  for  spindle  and  nuts  of  obturator. 
The  slot  for  fkce  ^late  or  banjo. 
The  holes  for  screw  bolts  for  banjo. 

THE  OBTURATOU. 

The  principal  parts  are — 

The  spindle. 

The  front  cup. 

The  rear  cup. 

The  pad. 

Two  steel  antifriction  washers. 

Two  bronze  antifriction  washers. 

One  spring  washer. 

One  obturator  nut. 

One  locking  nut* 

The  vent. 

The  yent  bushing. 

The  primer  seat. 
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THE  FACE  PLATE  OR  BANJO. 

This  plate  is  attached  to  the  rear  face  of  the  breechblock  by  five 
screw  bolts  and  a  transverse  dovetailed  slot,  and  it  carries  many  of  the 
working  parts  of  the  breech  mechanism.  In  its  general  shape  it  is  a 
circular  disk  of  steel,  having' the  same  exterior  dismieter  as  that  of  the 
breechblock,  (tee  diameter,  however,  is  prolonged  in  a  vertical  direc- 
tion, giving  a  radial  arm  which  carries  thamechanism  for  rotating  the 
block,  and  which  gives  to  the  plate  the  general  shape  of  a  baigo,  whence 
the  name. 

The  central  portion  of  the  bai\jo  is  bored  oat  to  the  same  taper  and 
size  as  the  oi>ening  in  the  breech-block  for  the  reception  of  the  spindle 
and  nuts  of  the  obturator,  and  forms  a  continuous  opening  with  that  of 
the  breech-block.    The  accompanjdng  plates  show  the  details. 

Attached  to  and  forming  part  of  the  baqjo  are^ 

The  central  opening. 

The  radial  arm. 

The  holes  for  screw  bolts. 

The  guide  grooves. 

The  dot  for  translating  stud. 

The  translating  stud. 

The  handle. 

The  slot  for  vent-closer. 

The  vent-closer. 

The  bushings  for  upper  and  lower  gear  Journals. 

The  lock  for  rotating  crank. 

The  hole  for  journal  of  rotating  crank. 

The  hole  for  rotating-gear  journal. 

The  mortise  for  rotating  gears. 

The  rotating  gears  (3). 

The  rotating  crank. 

The  nut  for  rotating  crank. 

The  rotating  device  workA  as  follows  (see  plate): 

On  the  upper  journal  in  the  mortise  at  the  end  of  the  radial  arm  of 
the  banjo  there  are  two  gears,  one 'of  them,  the  larger,  inside  the  mor- 
tise, the  smaller  outside  and  at  the  front.  On  a  journal  directly  below 
this  is  a  third  pinion  in  gear  with  the  larger  one  above  it.  On  the  rear 
cud  of  this  lower  journal  is  the  rotating  crank.  When  the  breech  is 
(closed  the  upper  small  gear  enters  a  rack  upon  the  rear  outer  face  of 
the  breech  and  the  teeth  become  engaged.  A  rotation  of  the  crank 
causes  the  motion  to  be  transmitted  through  its  gearing  to  the  rack 
and  pinion  and  moves  the  radial  arm  of  the  banjo,  and  with  it  the 
breechblock  to  the  right  or  left,  as  the  case  may  be. 

The  vent-closer  works  in  a  slot  in  the  banjo,  and  its  upper  end  has  a 
projecting  stud  which  moves  in  a  groove  cut  in  the  rear  face  of  the 
breech  of  the  mortar.  This  groove  is  concentric  with  the  bore  till  near 
the  end  of  the  rotation  of  the  block  in  closing,  when  it  becomes  eccen- 
tric and  causes  the  vent-closer  to  rise  and  uncover  the  vent.  It  is  made 
ill  two  parts,  connected  by  a  screw,  so  that  it  can  be  readilyremoved. 

The  lock  for  the  rotating  crank  is  intended  to  hold  the  crank  in  its 
proper  position  when  the  breech  is  closed,  and  to  prevent  any  rotation 
>f  tiie  block  in  firing.    It  consists  of— 

The  housing. 
The  nut. 
The  stud. 
The  spring. 

Its  action  will  be  seen  by  examining  the  detailed  drawing. 
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THE  TRAY, 

Attached  to  or  forming  part  of  it  are — 

Two  guide  rails. 

Recess  for  translatiiig  roller. 

Thread  in  recess  for  roller. 

Slot  for  translating  stud. 

Cap  for  front  end  of  recess  of  translating  roller. 

Tray-latch  recess.  ^ 

Hole  for  spring  lock. 

Laitch-bolt  recess. 

Hinge-pin  hole. 

Catoh  for  securing  latch. 

Translating  roller. 

Translating  crank  and  nut. 

Tray  latch. 

Latch  bolt. 

Spring  lock  for  latch. 

Hinge  pin. 

HaiMle. 

The  translating  crank  differs  from  that  in  nse  on  the  8, 10,  and  12 
inch  guns  in  having  a  spring 'joint  by  which  the  handle  can  be  turned 
up  against  the  crank,  and  thus  allow  the  increased  elevation  required 
without  striking  the  carriage. 

THE  HINGE  BLOCK. 

As  there  is  no  breech  plate  in  the  mortar  the  tray  is  carried  by  a 
hinge  block  which  is  let  into  the  rear  face  of  the  breech  and  secured'by 
dovetails  and  by  four  screw  bolts.  The  recess  for  the  side  latch  is  mail^ 
in  the  hinge  block,  and  the  side  latch  is  held  by  a  pivot  passing  through 
the  hinge  block. 

THE  BACK. 

This  is  of  steel,  and  is  let  into  the  outer  rear  face  of  the  mortar,  a 
groove  being  cut  out  for  it.  The  te^th  of  the  rack  are  on  the  interior, 
and  hence  a  cut  is  made  below  it  in  the  breech  to  allow  the  gear  of  the 
banjo  to  enter.    (See  plate.) 

THE  CATCH. 

This  is  Screwed  into  the  rear  face  of  the  breech  and  held  in  addition 
by  two  screw  bolts.  The  tray  latch  engages  in  it  when  the  tray  is 
swung  around  to  close  the  breech,  and  it  thus  acts  as  the  catch  does  in 
the  8, 10,  and  12  inch  guns. 

THE  ACTION  OF  THE  BREECH  MECHANISM. 

This  has  already  been  fully  explained  for  the  8-inch  gun,  and  is  ex- 
actly the  same  for  the  mortar^  except  that  the  block  is  rotated  by  means 
of  the  rack  on  the  mortar,  and  the  gears  on  the  banjo,  instead  of  by 
the  gear  ring  and  gearing,  as  in  the  8-inch  gun. 


PRINCIPAL  DIMENSIONS. 

Diameter  of  bore  across  lands inches. 

Number  of  grooves  and  lands,  each do . . , 

Width  of  lands do... 

Width  ©f  grooves do... 

Depth  of  grooves do . . . 

Diameter  of  powder  chainhrr .• do . . . 

Length  of  powder  chamber,  breech  closed do . . . 


12 

72 
.15 
.3736 
.070 

12.50 

20.20 
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Volume  of  yowder  chamber cubic  iiiclics. .  2,636. 20 

Lenffth  of  nfled  bore inches..  95.10 

ThicKness  of  tube  over  powder  chamber do 3. 75 

Thickness  of  jacket  over  powder  chamber do 5. 25 

lliickness  of  A  hoops  over  powder  chamber do 3.75 

Total  thickness  of  wall  over  powder  chamber do 12. 75 

Diameter  at  bottom  of  thread  in  breech  recess do 14. 50 

Diameter  at  top  of  thread  on  block do 14. 465 

Height  of  thread  on  block do 320 

Pitch  of  thread  on  block do 960 

Leneth  of  thread  in  breech  recess do 13. 60 

NuinDer  of  threaded  and  slotted  sectors,  each 3 

Exterior  diameter  of  gun  over  reinibrce inches. .  38 

Distance  between  faces  of  rimbases do 39. 98 

Diameter  of  tmnnions do 12 

Total  lenffth  of  tube do 125.625 

Length  of  jacket  on  tube do 54.625 

Total  length  of  jacket do....  70.126 

Total  length  of  C  hoops do 71 

Total  length  of  D  hoop <lo 18 

Total  length  of  A  hoops do 68.50 

Length  of  mortar,  axis  of  trunnion  to  breech do 51. 00 

Length  of  mortar,  axis  of  trunnion  to  muzzle do ... .  90. 125 

TotM.  length  of  gun  over  all,  breech  closed ^ do 141.125 

Weight  of  gun,  complete pounds. .  28^  971 

Breech  preponaerance do 63 

Bifling  a  semicubic  parabola,  one  tai*n  in  40  calibers  at  origin,  one 
turn  in  20  calibers  at  17.10  inches  from  muzzle-uniform  to  muzzle. 

MEGHAinOAL  OPERATIONS  BEFORE  ASSEMBLINO. 

Same  as  for  8-inch  gun. 

ASSEMBLINa  THE  PARTS. 

Same  as  for  8-inch  gun. 

SHRINKAGES  USED. 

The  accompanying  retiord,  "  Summary  of  effects  of  shrinkage,"  gives 
a  statement  of  the  shrinkages  prescribed  and.  applied,  with  the  varia- 
tions from  the  prescribed,  for  the  several  sections  of  the  mortar. 

COMPRESSIONS  DUE  TO  SHRINKAGE. 

The  same  record  gives  a  comparison  between  the  measured  compres- 
sions and  those  anticipated,  as  computed  from  the  applied  shrinkages,  for 
the  shrinkage  of  each  layer  a'ssembled.  The  comparison  for  total  effects 
of  shrinkage  is  as  follows: 

Table  of  oomparison  between  anticipated  and  actual  campreaeions  of  bore. 


SeotioD  of  mortar. 


BreeohreoeM 

Powder  obAmber 

Tnumionboop j 

Sionlder  of  Jacket 

To  end  of  A  tow 

To  end  of  D  row 

To  second  shonlder  on  tnbe , 

Joint  C|  and  (\ 

Near  muzzle  of  mortar 


Calonlated 
ooropreuion. 


0.0106 
0.0158 

0.0168 


0.0142 
0.0161 
0.0122 
0.0078 
O.0U62 
0.0065 


Actnal 
compreBsion. 


Ineket, 
0.0062 
0.0160 

0.0174 
0.0184 

0.0181 
0. 0161 
0.0127 
0.0085 
0.0071 
0.0064 


Differenoe. 


Inehei, 

-^.0024 
—O.QfiOS 

+0.0021 


+0.0039 
+0.0010 
+0.0005 
+0.0009 
+0.0009 
—0.0001 
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EXPANSION  OF  JACKET  AND  HOOPS  BY  HEAT  FOR  SHRINKAGE. 

The  details  of  the  heating  and  shrinking  are  given  in  the  accompanying 
table,  with  the  corresponding  expansions  and  temperatores.  The 
openings  at  the  joints  are  also  given  in  the  record  of  shrinkage  oper- 
ations. / 

These  openings  were  measured  at  four  points,  marked  1,  2,  3,  and  4^ 
90O  apart. 

The  mortar  after  being  finished  was  shipped  to  the  Ordnance  Proving 
Ground  at  Sandy  Hook,  N.  J. 

In  rifling  an  accident  occnrred  to  the  rifling  machine,  by  which  the 
cutters  were  thrown  out  of  their  cut,  and  four  scores  were  made  across 
the  lands  for  a  distance  of  about  14  inches.  The  forward  edges  of  these 
scores  were  beveled  off  to  reduce  the  chances  of  stripping  the  lands. 

The  plates  accompanying  the  report  show  the  details  of  the  con- 
struction. 

The  following  tables  and  plat^es  accompany  the  report: 


TABLES. 


(1)  Inspection  report. 

(2)  Record  of  shrinkage  operations. 

(3)  Summary  of  effects  of  shrinkage. 


PLATES. 


(IV  Eleration  and  section  of  mortar. 
(II)  Details  of  breech  bnshing,  hoops  and  joints,  chamber  and  rifling. 

(III)  Details  of  breech  mechanism;  olock  unlocked. 

(IV)  Details  of  breech  mechanism;  rotating  gear  and  tray. 
(V)  Details  of  breech  mechanism ;  translating  roller,  etc. 

(YI)  Details  of  breech  mechanism;  face  plate,  spindle,  etc. 
(Y II)  Shrinkages,  curves  of  resistances,  and  compressions. 

(6055-'91.) 
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Meport  of  inspection  and  proof  of  If -inch  B,  L,  mortar  (steel).  No. ,  manufaotured  at 

the  Waiervliet  Arsenal,  West  Troy,  N,  Z.,  under  orders  of  the  Chief  of  Ordnance,  U,  S, 
^rmy,  dated  August  £0, 1890. 

[XMinensloiiA  civen  in  inches,  niile^n  otliorwise  exprtwsed.    WIum*o  ihi  sign  is  |)roflxed  to  the  fif^ii'^ 
given  in  tlie  column  of  allowocl  variations  the  uonblo  sij^n,  plus  or  minuB,  will  be  understood.] 


Subject  of  measurement. 


Total  length  of  gun  orer  all,  breech  closed 

X.ongth — 

S^rom  miusle  to  first  step 

From  muzzle  to  second  step 

From  muzzle  to  front  of  tnumion  hoop 

From  muzzle  to  axis  of  trunnions 

From  breech  to  axis  of  trunnions 

Of  trunnion  hoop — 

Of  trunnions {ijft^^ 

Of  rimbases 

Of  tube,  total 

Of  true  bore,  cylindrical 

Of  conical  bore 


Of  rifling.. . 

Of  ohamDer  slope. 


Of  powder  chaml)er,  cylindrical 

Of  gas-check  seat 

Of  bore  from  finout  of  spindle,  breech  closed . . 

Of  breech  recess 

Of  thread  in  breech  recess 

Of  spindle,  total , 

Between  front  faces  of  spindle  and  breech- 
block   

Of  breechblock  and  baujo,  handles  excluded*. 

Of  thread  on  block,  top  line 

Of  jacket,  total 

Of  C  hoops,  total 

Of  D  hoops,  total , 

Of  A  hoops,  total 

Of  B  hoops,  total 

Distance  between  rimbases,  out  to  out 

XMameter— 


Of  true  bore,  across  lands 

Of  conical  bore,  rear 

Of  gas-check  seat,  rear 

Of  breech  recess  in  slots 

Of  breech  recess  at  bottom  of  threads 

Of  brecrh  recos8  at  top  of  threads 

Of  breechblock  in  slots 

Of  brcccbbI(M>k  at  bottom  of  threads  . 

Of  breecshblock  at  top  of  threads 

Of  head  of  spindle,  maximum 

Of  stem  of  spindle 


Of  powder  chamber. 


Of  vent  1»  spindle 

Of  Tent  in  copper  bushing 

Pitch  of  thread  in  breech 

Number-— 

Of  sectors  in  breech 

Of  rifling  grooves  and  lands,  each 

Width— 

Of  grooves 

Of  lands 

Depth  of  grooves 

Twist  of  nfling— 

At  origin,  one  turn  in  calibers  X 

At  17.100  inches  f^m  muzzle,  calibers  §. 
Diameters  on  exterior  of  tube —  Q 

Breech  to  first  shoulder 

Fint  to  second  shoulder 

Second  to  third  shoulder 

Third  shoulder  to  muzzle 


Dimensions. 
Prescribed 


141.125 

60.625 

72.625 

83.125 

90.125 

51.000 

14.000 

8.O0O 

8.000 

0.750 

125. 625 

65.100 

30.000 

95.100 

4.200 

23.450 

2.875 

119.500 

15.500 

13. 600 

21.375 

5.725 
17.050 
12.660 
70.125 
71.000 
18.000 
68.500 
None. 
40.000 

12.000 

12.070 
12.750 
14.520 
14.500 
13.860 
13.800 
13.825 
14.465 
12.450 
3.210 
3.900 

12.500 

0.200 
0.100 
0.960 

8 
72 

0.8736 

0.150 

0.070 

40 
20 

20.000 
19.500 
18.800 
18.000 


Actual 


141.190 

60.740 
72.700 
88.200 
90.200 
50.990 
14.004 

aooo 

7.999 

0.750 

125.690 

66.100 

90.000 

95.100 

4.200 
23.450 

2.876 

110.520 

15.435 

18.600 

21.876 

6.725 
17.942 
12.664 
70.126 
71.064 
18.000 
68.504 


\ 


88.980 

12.0045> 

to  12. 009  ( 

12.070 

12.750 

14. 519 

14.499 

13.859 

13.800 

13.825 

14.465 

12.460 

8.212 

3.950 

12.501 

tol2.5035( 

0.200 

0.100 

0.960 

8 

72 

0.8736 

0.160 

0.0696 

40 
20 

19.9966 
19.4995 
18.800 
18.000 


Variations. 


Allowed. 


0.10 

0.05 
0.05 
0.05 
-^.05 
+0.05 
0.01 
0.01 
0.01 
0.02 
0.05 
0.05 
0.05 
0.05 
0.025 
0.02 
0.02 
0.05 
0.01 
0.02 
0.02 

0.02 
0.01 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.04 

+0.003 

+0.003 

(t) 

+0.005 
0.002 
0.002 

—0.005 
0.002 
0.002 
0.005 


0.003 

0.008 

0.002 
0.002 


0.002 

0.002 

+0.008 


0.01 
0.01 
0.01 
0.01 


Actual. 


+0.065 

+0.050 
+0.075 
+0.075 
+0.075 
+0. 010 
+0.004 

0 
—0.001 

0 
+0.065 

0 

0 

0 

0 

0 

0 
+0.020 
—0.066 

0 

0 

0 
—0.008 
+0.004 

Q 
+D.064 

0 
+0.004 


-4).  020 

+0.009 

0 

0 
—0.001 
—0.001 
—0.001 

0 

0 

0 

0 
+0.002 
—0.001 

+0.0035 

0 
0 
0 

0 
0 

0 
0 
—0.0005 

0 
0 

—0.035 
—0.005 

0 

0 


*  Includes  face  plate, 
t  To  fit  gango. 
|Inoreaalnff. 
h  TTniform  u>  muzzle. 

(I  The  measurements  entered  here  are  the  interior  diameters  of  Jacket,  etc.,  which  difTcr  frnni  the 
jLterior  of  tube  by  the  amount  of  shrinkage. 
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Report  of  inspection  and  proof  of  12-inch  B.  L,  mortar  (steel),  No. ,  etc, — Continiied, 


Salvioct  of  raeasurement 


Biametera  on  exterior  of  Jacket —  * 

Breech  to  first  shoulder 

First  to  second  shoulder 

Second  shoulder  to  mnsKle 

Diameter  on  exterior  of  A  hooxra  t 

IMamoters  on  exterior  of  C  hoops  1 

Hnzzle  of  Jacket  to  first  shoulder 

Bxterior  of  D  hoops 

IMameter — 

Of  trunnion  hoop,  exterior 

Of  trunnions {ut^^" 

Of  gun  over  reinforce,  exterior 

Of  gun  in  front  of  trunnion  hoop 

Of  gun  in  Aront  of  A  hoops 

Of  gun  in  Aront  of  D  hoops 

Of  gun  at  muzzle,  ofif  round 

Axis  or  trunnions  above  (below)  axis  of  gun 

Weight— 

Of  breech  block  with  face  plate,  revolving 
orank,  gears,  pinion,  and  vent  cover 

Of  oonsole  with  tray  latch ,  translating  roller, 
and  translating  crank 

Of  hinge  pin  wiui  nut  and  washer 

Of  spindle 

Of  gas-check  cups  and  pad 

Of  washers  and  nuts 

Of  gun  without  fermetore 

Total  weight  of  gun , 

Preponderance  at  face  of  breech,  gun  complete. 


Dimensions. 


Prescribed. 


30.500 
81.600 
26.600 
38.000 
26.600 
26.600 
31.500 

88.500 
13.000 
12.000 
38.000 
37.000 
32.500 
26.000 
21.000 
0 
Potmdt. 


29,120 


Actual. 


30.408 

31.4085 

26.6005 

38.000 

26.6005 

28.6005 

31.480 

38.560 
12.000 
12.000 
38.000 
37.002 
32.496 
26. 000  « 
21.002 
0 
Pounds. 

730| 

200 

16 

138 

38 

13 

27,835| 

28,971 

—63 


Variations. 


Allowed. 


0.01 
0.01 
0.01 
0.01 


0.01 
0.01 


0.01 
0.005 
0.005 
0.01 
0.01 
0.01 
0.01 
0.01 
Pounds, 


Actual. 


— O.OOS 

—0.0015 

+O.0OQ5 

0 
+0.0005 
+0.000k> 
— «.0Ol 

+0.050 

0 

0 

0 
+0.002 
—0.004 

0 
+0.002 

0 
Pound*. 


— ]4» 
—  63 


*  Interior  diameters  of  A  hoops,  etc 
t  Interior  diameter  of  B  hoops,  etc. 
I  Jjaterior  diameten  of  D  hoopa,  eto. 

Marks  on  finished  gun :  12-incli  No.  1 ;  weight  13  tons  28.971  pounds.  L.  L.  B.,  in- 
spector.   Watervliet  Arsenal.  « 

Material  (designated  by  the  marks  of  the  inspectors  of  material) :  Tube,  12  M.  R., 
1  T.;  jacket,  12 5f.  R.,  1  T.  Hoops:  A„  12  M.  R.,  1  A';  A«  (TH),  12  M.  R.,  1  TH.; 
Aa,  12  M.  R.,  1  A«;  Ci,  12  M.  R.,  1  C ;  C,  12  M.  R.,  1  C«;  D,,  12  M.  R.,  1  D».  Breech 
parts:  Bu,  12  M.  R.,  1  Bu;  BB,  12  M.  R.,  1  BB:  Sp,  12  M.  R.,  1  Sp.:  GC,  12  M.  R,, 
1  GC;  HP,  12  M.  R.,  1  HP;  TrR,  12  M.  R.,  1  TrR. 

I  certify  that  the  foregoing  report  is  correct,  and  that  the  12-inch  rifle  and  mortar 
therein  specified  has  been  accepted  by  me  as  conforming  to  the  standards  as  to  dimen- 
sions, quality  of  material,  and  character  of  workmanship  prescribed  by  the  Ordniuico 
Department. 

Date  of  inspection^  June  22  and  24, 1891. 

Lawrbxce  L.  Bruff, 
Captain,  Ord.  Dept.,  U.  S,  Armjf,  Inspector^ 


.* 


BEPOBT  OF  THE   CHIEF   OF   OBDN'AKCE. 


209 


\ 


^ 


I 


o 


< 


O 


O 


a 


% 


3 

§ 


I 
I 

3 


g 


'oVuoAy 


lOi 


oooo5e5< 


^^  o  o  o  o 


l§§§i§§§ 

iseooocioo 


i 


•aAflviOH 


^p     «     •     •     •  •     «     • 


!S2 


voooooo< 


•o^niOKlY 


■QomuTOio 


L^  a  A  A  ^^  A  A 


t:;eoo 


in>|vcndzs 


»^ooc>eooc> 


I 


'pon^dvao^vii 


•no 


•p9ixdd«  ojhb 


hi 


looe 


O  r4  fH  O  1^  r-l  00 


f^        ^     "^     "^ 

hi 


eeo< 


>i*- 


tH       r4Me« 


ooooo 


hi 

hi 


<«ieaoiooQ«eM 


s«a 


oooooeo 


hi 


•QOlO 


•  C9  C4  C4  r-l  iH  « lO 


I 


4 


05000  cri 
5  5  o  o  5  o  3 


WAB  91— VOI4  m 14t 


210 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Summary  of  effects  of  shrinkage  of  12-inck  B,  L,  mortar 


I 

n 


in 


IV 


VI 


VII 

vm 

IX 


Sections  of  mortar. 


Deaignation. 


Breeoh  recess — 
Powder  ohiunber. 


rni.... 


Tnmnion 
hoop.     "^ 


.mnifr. 


Shoulder  of  JafOkot. 


To  end  of  A  row. 


To  end  of  D  row.., 


To  2d  shoulder  on  tube. 

Joint  Ci  and  C« 

Hear  mnszle  of  gnn 


Limits,  dis- 
tance fhnn 
breeoh. 


Tn6h«s. 

a) 

0-15.6 
15.5-44.0 


44.0-64.0 


64.0-68.0 


68.0-02.6 


e2.S-08.6 


68.^^.6 


80.6-92.0 

02.0-116.0 

116.0-141.125 


Diameters  of  JRAket  or  | 
hoops. 


Exterior. 


^ 


Inehet, 
(2) 

88.182 

81.06 

88.182 


81.06 
88.6 

8L06 
88.6 


27.041 

31.006 
Tapered 


26.7 
Tapered 

Tapered 
Tai)ered 
Tapered 


J 


Indus. 
(3) 

88.0 
80.6 

sao 


30.5 
88.6 

30.6 
88.6 


8^6 
87.0 


26.6 

8L6 
86.0 


26.6 
82.6 

26.6 
24.3 
22.4 


Inte- 
rior. 


1 

I 


Ifuhsi 
(«) 

m 

80.6 
20.0 
80.6 


Shrinkafi:(«. 


I 

O 


20.0 
80.6 

10.5 
80.6 


10.5 
8L6 


19.6  1st 


(6) 

2d.. 

Ist.. 

2d... 

Ist.. 
2d... 


Prescribed. 


I 


1st. 
2d.. 

Ut. 
2d., 


26.6  2d. 
3L6  3d. 


19.5 
26.6 


19.5 
18.8 
18.0 


1st 
2d. 

Ist 
Ist 
Isjb 


Thmh 

Mtndths. 

b 

1.0788 
1.0887 
1.3766 


L0887 
L2628 

L0887 
1*2628 

1.0906 
L2832 

1.0985 

1.0672 
0.9817 

L0985 
L0672 

L0985 


I 


Inch. 

axb 


0.0329 
0.0214 
0.0389 


4 


0.0212 
0.0385 

0.0214 
0.0407 

0.0214 

0.0284 
0.0310 

0.0214 


Indi. 
(8) 

i+o.ooi; 
1+0.002; 

-0.001< 

+0.001; 

I—0.002* 


;+o.oo2; 

>-4).001 

!+o.4wi; 

-0.002' 


;+0.002( 
t— 0.001< 

)+o.ooi; 

>-4).002< 


5+0.002) 
?— 0. 001( 
<+0.001i 

i— o.ooasi 


5+0.002> 
{— O.OOl^ 

5+0.001 

{—0.002 


^ 


+0.002i 
-0.001< 


••<««{lS:iSl! 


0  0214  5+^^^1 
"•*»^*i5_0.00lj 

1.0262    o:oi93{+J;JJi| 

0.9496]  o.oi7iij:J:JS.»[ 


^     N0T118  nr  Bmabd  to  Hban  Vaujbs  of  Aotual  SHBHOLkais  amd  Compbbssiohb  or  Bobk. 
Columns  e  and  « taken  from  Form  40E. 


Section  XL— Urst  shrinkage,  omit  6."0  (15.5-20.6)  reduced  shrinkage.  Second  shrinkage,  omit  2.''6 
(16.6-17.0)  for  conical  surface. 

Section  111  m^.— There  are  no  computations  for  the  particular  diameter  ooourrins  in  this  length.  Th« 
flxst  shrinkage  (relative)  of  m  extends  over  III  tub.  It  is  placed  separately  in  the  summary  to  show 
actnal  measurements  oniy. 

Sertion  IV.  -Scrond  shrinkage,  omit  2."0  (OU.5-61.5)  lor  conical  surface. 

S«i»ti«m  v.— Thinl  shrinkage,  omit  2."0  (62.5-63.5)  for  conical  surface. 

Section  IX.— The  conical  siirinkage  surface  (131-141.126)  is  included,  the  final  ralue  of  the  xecoid 
being  assumed  as  the  average. 
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Summary  of  effects  of  ehrinkiige  of  IS-inch  B,  X.  mortar 


I 

n 


in 


IV 


VI 


VII 

vin 

IX 


Sections  of  mortar. 


Designation. 


Breeoh  recess.... 
Powder  ohiunber. 


Tmnnion 
hoop. 


ni 


III«u5. 


Shoulder  of  Jacket. 


To  end  of  A  row. 


To  end  of  D  row . . 


To  2d  shoulder  on  tube . 
Joint  Ci  and  C« 

Kear  mozzle  of  gun 


Limits,  dis- 
tance fhmi 
breeoh. 


Ifuikn, 
0) 

0-15.6 
15.5-44.0 


44.0-54.0 


54.0-68.0 


68.0-02.6 


02.S-08.6 


68.5-80.6 


80.5-02.0 

02.0-116.0 

116.0-141.125 


Diameters  of  jiutket  or  | 
hoops. 


Exterior. 


^ 


Inthei, 
(2) 

88.132 

8L06 

88.182 


8L06 
88.6 

81.06 
88.6 


27.041 

31.606 
Tapered 


26.7 
Tapered 

Tapered 
Tapered 
Tapered 


I 
.1 


Inches. 
(3) 

88.0 
8a6 
88.0 


30.5 
38.5 


80.5 
38.6 


Inte- 
rior. 


1 

I 


Shrinkafi:(«. 


^ 
» 


• 

80.6 
20.0 
80.5 


20.0 
80.5 

10.5 
30.5 


8;.  5 
87.0 


26.6 

8L5 
36.0 


26.6 
32.6 

26.6 
24.3 
22.4 


10.5 
8L5 


(5) 

2d.. 
Ist. 
2d.. 

1st. 
2d.. 

1st. 
2d.. 

1st. 
2d.. 


19.6  1st 

26.6  2d. 
31.5>3d.. 


10.5 
26.6 

10.5 
18.8 
18.0 


Ist 
2d.. 

Ist 
Ist. 

1st 


Prescribed. 


i 


aawUKs. 
ft 

1.0788 
1.0887 
L2766 


L0887 
1.2628 

1.0687 
L2628 

1.0096 
L2932 

1.0985 

1.0672 
0.9817 

L0985 
1.0072 

L0985 


i 


Intik, 
axft 


0.0329 
0.0214 
0.0389 

0.0214 
0.0885 

0.0212 
0.0385 

0.0214 
0.0407 

0.0214 

0.0284 
0. 0310 

0.0214 
0.0284 


? 


92 


Q 


Ineh. 
(8) 

+0.001i 
>~«.002< 
-f  0.002] 
>— 0.001< 
+0.001; 
-0.002< 


+0.002; 
-0.001< 
+0^001, 
-O.002< 


;+o.oo2] 

>— 0.001' 

)-i-o.ooi; 

I— 0.002< 


5+0.002? 
?— O.OOlC 

5+0.  ooi( 

i— 0.00^1 


5+0.002? 

^—0.0015 
5+0.001 

)— 0.002 


{ 


+0.002; 

-0.001< 

+0.001; 

-^.002< 


1.0262     0:01»3|+»:S«J| 
0.M96    0.017lj+»;««'| 


.     IToTEg  m  TtiwABi>  TO  M»m  YAuatB  o>  AOTOAL  Shmwkaqm  ahd  CoMPBKsaioiw  or  BOB«. 
Coliimiis  e  uid  <  taken  trom  fonn  MB. 


Section  XL— First  shiinlcage,  omit  6."0  (15.5-20.5)  rednoed  shrinkage.    Second  8hrinkac^  omit  2.''5 
a5.5-17.0)  for  conical  snrfao©:  ^* 

Section  III  mft.— There  are  no  computations  for  the  particular  diameter  occurring  in  this  length.  Th«% 
first  shrinkage  (relative)  of  HE  extends  orer  III  sub.  It  is  placed  separately  in  the  summary  to  shon 
actual  measurements  only. 

Soj;tiou  IV.  -Serond  shrinkage,  omit  2,"0  (60.5-61.5)  lor  conicid  surface. 

StH.'tion  v.— Third  Mhrinkage,  omit  2."0  (62.5-63.5)  for  conical  surface. 

Section  IX.— The  conical  shrinkage  surface  (131-141.125)  is  included,  the  final  Talue  of  the  record 
being  assumed  as  the  average. 
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FRANKFOBD  ARSENAL  POINT  COMBINATION  FUSE  WITH  CHANNEL 
TIME  TRAIN,  DEVISED  BY  LIEUT.  COL.  D.  W.  FLAGLER,  ORDNANCE 
DEPARTMENT. 

(One  plate.) 
BSPOBTS  BY  LIEUT.  OOL.  D.  W.  FLAGLEB. 

Fbankfoed  Arsenal,  Pa.,  November  5,  1887. 

Beferring  to  my  letter  of  this  date  in  regard  to  my  proposed  combi- 
nation fuse  for  the  3.2-inch  rifle  field  gun  projectiles,  I  have  the  honor 
to  state  that  a  principal  feature  of  the  percussion  part  of  the  fuse  is 
the  release  of  the  plunger  from  its  fastenings  at  the  moment  of  firing, 
in  order  that  it  may  be  free  to  move  on  impact.  If  the  shock  of  impact 
is  required  to  break  the  plunger  fasteuings  it  leaves  only  a  portion 
(possibly  a  small  portion)  of  the  inertia  of  the  plunger  for  furnishing 
the  blow  required  for  exploding  the  primer.  The  object  sought  is  to  in- 
sure the  action  of  the  fuse  on  striking  soft  objects,  such  as  mud,  sand, 
or  water,  or  on  striking  on  its  side. 

The  method  adopted  for  breaking  the  i)lunger  fastenings  at  the  mo- 
ment of  firing  is  the  torsional  strain  of  the  plunger  due  to  the  rotation 
given  to  the  projptitile.  My  experiments  show  that  by  this  method  the 
plungers  can  be  more  •securely  fastened  (against  accident  in  handling 
and  transportation)  and  still  leave  a  wider  margin  between  their 
strength  and  the  strains  caused  by  firing.  It  is  proposed  to  employ  the 
same  method  for  the  time-part  plunger  also.  .(The  fastenings  are  also 
left  exposed  to  all  the  strains  due  to  change  of  velocity  of  translation, 
as  in  other  fuses.) 

I  haXe  tested  the  mechanism  of  the  fuses  carefally  by  dropping  from 
a  height,  and  have  also  by  experiment  reproduced  by  mechanical  de- 
vices the  calculated  torsional  strains  of  firing,  but  before  preparing  ex*- 
pensive  molds  for  making  the  fuses  I .  cem  it  important  that  the  mech- 
anism should  be  tested  by  actual  firir.  4:. 

I  have  made  seven  specially  prei)ared  plugs  for  this  purpose,  and  re- 
spectfully ask  that  they  may  be  tried  at  Sandy  Hook.  I  would  also 
respectfully  request  that  I  may  be  present  to  witness  the  trial.  I  think 
it  may  be  necessary  to  Hre  from  10  to  15  rounds  at  velocities  below  serv- 
ice velocities,  and  would  like  to  examine  the  mechanism  immediately 
after  firing  to  determine  fully  the  tests  that  are  necessary. 

Pbankpobd  Arsenal,  Pa.,  February  llj  1889. 

With  a  view  of  obtaining  accurate  results  in  burning  channels  and 
compositions  of  time  fuses  I  have  the  honor  to  make  the  following  re- 
port and  suggestions: 

Most  of  the  firing  experiments  with  my  fuse  have  been  for  testing 
small  details  to  determine  required  strength  of  parts,  required  sensi- 
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tiveness,  testing  new  devices,  etc.,  with  the  one  object  of  perfecting  the 
mechanism  of  the  fuse  and  of  making  it  conform  to  dimensions  re- 
quired by  the  Department. 

So  far  as  I  can  judge  from  the  results  of  the  firings  I  think  the 
mechanical  part  of  the  fuse  is  now  perfected. 

It  was  not  practicable  to  undertake  perfecting  the  burning  channels 
and  compositions  to  obtain  accurate  time  for  the  time  parts  until  the 
mechanism  for  operating  the  fuse  was  perfected. 

Experiments  for  improving  burning  compositions  and  channels  have 
been  in  progress  at  the  same  time,  and  especially  for  charging  the 
channels  with  uniform  density,  and  then  for  obtaining  uniform  com- 
pression by  weighing  the  same.  Some  of  the  ^mall  tube  manufactured 
abroad  has  also  been  made,  and  good  results  obtained  with  it  as  regards 
uniformity  of  rate  of  burning.  Having  no  samples  and  lack  of  full 
knowledge  of  mode  of  manufacture  has  delayed  this  work.  Especially, 
having  no  sample,  the  method  employed  fbr  setting  the  time  of  the 
fuse  and  for  cutting  and  igniting  the  composition  could  not  be  deter- 
mined. 

I  have,  however,  devised  a  method  which  gives  satisfactory  results 
so  far,  and  I  think  fuses  having  this  foreign  tube,  and  also  some  hav- 
ing new  and  better  compositions  compressed  with  a  weighing  press  in 
our  regular  "  horseshoe  "  channel,  can  be  ready  for  trial  this  month. 

In  regaid  to  these  time  trials  I  respectfully  ask  attention  to  the  fol- 
lowing: 

The  results  thus  far  obtained  indicate  that  with  the  new  composi- 
tions and  perfects  methods  of  charging  uniform  accuracy  of  rate  of 
burning  can  be  obtained  for  at  rest. 

I  have  fitted  the  Schultz  chronoscope  for  timing  these  burning  com- 
positions, tl|e  foreign  tube,  and  fuses  made  firom  lK)th,  so  that  the  rate 
of  burning  can  be  recorded  accurately  to  y^  second. 

The  above,  however,  is  the  time  of  burning  at  rest.  The  time  of 
burning  while  a  projectile  is  in  flight  is  less.  For  the  same  velocity 
the  latter  is  the  former  multiplied  by  a  constant!  I  think  experiments 
should  be  made  to  determine  this  constant,  say  for  two  or  three  ve- 
locities. It  could  then  be  calculated  with  sufiftcient  accuracy  tor  all 
velocities  used  in  ser\'iee. 

Having  these  constants  the  accurate  appliances  here  for  timing  burn- 
ing compositions  would  famish  all  the  data  that  is  needed  for  the 
accurate  graduation  of  all  time  fuses  in  the  future,  and  I  beheve  this 
data  can  not  be  determined  accurately  in  any  other  way. 

It  would  seem  on  first  consideration  that  timing  with  stop  watches 
in  actual  firing  would  be  a  better  way,  but  I  beheve  it  is  not.  What 
I  have  seen  of  this  method  leada  me  to  believe  it  is  at  best  unceitain, 
and  is  not  sufficiently  accurate.  Any  doubt  of  the  accuracy  of  a  record 
is  very  trying. 

The  appliances  here  can  give  quickly,  without  expense,  reliable  and 
accurate  record  of  the  rate  of  burning  at  rest.  With  the  above  cx)n- 
stant  once  obtained  for  reducing  this  to  rate  of  burning  in  flight  the 
required  graduation  could  always  be  determined  at  once  without  further 
expense. 

As  to  the  best  method  of  obtaining  this  constant  I  would  resi)ectfully 
recommend  the  following: 

First.  If  distant  stations  or  poles  were  set  up  along  the  line  of  fire, 
and  observers  stationed  opposite  them,  the  point  at  which  the  fuse  ex- 
plodes could  be  observed  accurately.  Having  also  the  muzzle  velocity, 
the  time  to  the  point  of  explosion  can  then  be  calculated  with  close 
accuracy. 
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Second.  Having  ascertained  the  point  at  which  the  fuse  will  explode, 
the  above  record  might  be  perhaps  further  corrected  by  setting  uj)  a 
velocity  target  in  ^nt  of  the  predetermined  point  of  explosion,  and 
taking  time  with  a  Schultz  to  the  target,  and  calculating  the  time  for 
only  the  short  distance  from  the  target  to  the  observed  point  of  ex- 
plosion.   I  believe,  however,  this  correction  Avould  be  unnecessary. 

Third.  If  the  above  data  were  determined  for  two  or  three  velocities 
the  requii-ed  constant  could  th«i  be  calculated  with  sufficient  aiocuracy 
for  other  velocities.  % 

Fbankford  Arsenal,  Pa.,  June  20^  1889. 

In  obedience  to  your  instructions  of  the  6th  instant,  I  have  the 
honor  to  reiK)rt  that  ten  of  my  new  combination  fuses,  for  use  in  testing 
3.2-inch  steel-case  shrapnel,  have  been  sent  to  the  commanding  officer 
of  the  United  States  proving  ground,  care  New  York  Arsenal. 

The  trials  of  the  fuse  which  have  been  made  indicate  that  both  the 
percussion  and  time  part  of  the  fuse  (excepting  the  rate  of  burning, 
which  is  the  subject  of  this  letter)  are  sufficiently  perfect,  and  I  trust 
no  fiirther  material  changes  in  them  will  be  found  necessary.. 

I  think  some  suggestions  in  regard  to  rate  of  burning  may  be  of  use 
in  the  trial  of  the  shrapnel,  in  order  to  procure  explosion  of  the  latter 
at  the  particular  point  desired. 

With  improved  methods  of  preparing  the  burning  composition  and 
of  charging  and  compressing  it  into  the  burning  channel,  results  have 
been  obtained  during  the  past  year  which  the  very  accurate  timing  by 
mBtruments  here  showed  to  be  extremely  uniform.    - 

I  found,  however,  that  the  rate  of  burning  in  a  projectile  in  flight 
(which  I  will  call  rate  of  burning  in  flight)  was  greater  than  the  rate 
of  burning  here  (which  I  wiU  caU  rate  of  burning  at  rest).  The  differ- 
ence in  rate  should  be  practically  uniform  for  the  same  velocity.  I 
had  no  data  in  regard  to  the  amount  of  this  difference,  and  in  most  of 
the  trials  at  Sandy  Hook  have  been  trying  to  arrive  at  it.  I  finally 
found  that  the  method  of  timing  at  Sandy  Hook,  with  timers,  was  not 
sufficiently  accurate  for  this  purpose,  and  in  my  letter  of  February  11, 
1889, 1  suggested  a  method  for  observing  the  point  of  explosion,  and 
then  that  the  time  to  the  point  of  explosion  be  calculated.  This  was 
done,  and  gave  the  time  with  extreme  accuracy.  It  was  found  that 
fuses  set  to  the  same  time  exploded  uniformly  within  about  50  feet  of 
the  same  point,  with  a  range  of  2,000  yards.  This  showed  extraordi- 
nary uniformity  of  rate  of  burning  in  flight.  The  results  obtained  in 
this  way  show  the  time  in  flight  to  be  only  80  or  81  per  cent  of  the 
time  at  rest.  To  avoid  confusion  the  graduation  on  the  fuses  was  made 
uniformly  the  time  of  burning  at  rest  here. 

The  above  correction  of  20  per  cent  applied  to  the  records  of  firing 
of  the  time  part  of  the  fuse  at  Sandy  Hook  shows  extremely  accurate 
results  (allowing  for  some  errors  in  the  method  of  timing). 

Gareml  consideration^  however,  leads  me  to  believe  that  duration  and 
conditions  of  storage  wiU  affect  and  change  the  rate  of  burning. 

It  is  also  probable  that  wind  and  the  condition  of  the  atmosphere 
will  affect  the  rate  of  burning.  We  know  they  affect  velocity,  and 
through  it  they  certainly  affect  the  time  to  the  point  fixed  for  explosion. 

If  it  is  the  velocity  that  affects  the  rate  of  burning  in  flight  so  greatly 
as  to  increase  it  20  per  cent,  then,  since  the  veloci^  varies  throughout 
the  flight,  the  rate  of  burning  will  vary  also. 

It  is  not  x>ossible  to  make  and  compress  the  composition  so  that  it 
wiU  always  give  precisely  the  same  rate  of  burning,  but  timing  each  lot 


216         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

or  every  day's  mauufacture,  and  graduating  accordingly,  will  overcome 
this  last  source  of  variation. 

We  must  conclude,  therefore,  that  howqyer  perfect  the  burning  com- 
position and  channel,  the  graduation  can  not  be  made  to  agree  exactly 
with  the  rate  of  burning  in  flight. 

Fortunately  it  is  a  matter  of  no  importance  to  the  artillerist  that 
they  should  agree  exactly.  It  is  desirable  that  they  should  agree 
nearly,  and  I  think  they  can  be  made  to  agree  much  more  nearly  than 
is  necessary. 

What  the  artillerist  requires  is  great  uniformity  in  the  rate  of  burn- 
ing in  the  same  fuse,  and  that  for  a  lot  of  fuses  used  at  one  time,  when 
set  to  the  same  time  (or  point  of  graduation),  they  will  explode  at  the 
same  point. 

The  artillerist  draws  on  his  experience  and  guesses  at  the  time  to  the 
point  required  and  fires  a  trial  shot.  If  he  can  see  the  explosion  (which 
he  generally  can  not)  and  finds  he  guessed  too  much  time,  he  lessens  it, 
and  vice  versa;  and  goes  on  thus  till  he  "  gets  his  range."  If  he  guessed 
within  25  per  cent  on  the  battlefield,  the  first  time,  it  was  a  good  guess. 
It  is  totally  unnecessary  therefore  that  the  actual  fuse  time  should 
coincide  exactly  with  the  inaccurately  guessed  time.  It  is  desirable  that 
it  should  coincide  nearly,  which  it  will  do.  It  is,  however,  necessary 
that  the  fuse  should  burn  uniformly,  that  it  may  respond  uniformly  t<> 
changes  of  time,  and  that  when  he  <<gets  his  range"  all  the  fuses  should 
give  the  same  results. 

Burning  channels  taken  from  the  same  lot  that  the  ten  fiises  now  sent 
to  the  proving  grotmd,  for  trial  with  the  shrapnel,  were  made  from  have 
been  tested  here  anfl.  gave  uniform  results  burned  at  rest.  In  gradu- 
ating them  I  have  made  a  correction  of  20  per  cent,  to  make  the  rate 
of  burning  agree  with  the  expected  rate  of  burning  in  flight,  and  it 
should  agree  nearly. 

The  time  of  flight  to  known  points  at  Sandy  Hook  has  been  determined 
with  great  accuracy.  If,  then,  this  time  is  taken,  say  to  the  2,000  yards 
target,  and  the  fuse  is  set  to  this  time,  it  should  explode  near  the  tar- 
get, but  it  may  be  that  it  would  not  explode  close  enough  to  the  desired 
point  for  observing  and  determining  suiflciently  the  effect  of  the  shrapnel. 

As  the  shrapnel  is  expensive  and  there  are  but'few  of  them,  I  respect- 
fully recommend  that  one  or  more  trial  shots  be  made  with  the  fuse  in 
cheap  shells,  to  "  get  the  range,"  as  has  been  explained  above.  When 
the  correct  setting  for  the  fuse  has  been  there  determined,  the  fuses  should 
thereafter  explode  the  shrapnel  near  enough  to  the  desired  i)oint. 

I  respectfully  recommend  what  follows  to  the  attention  of  the  De- 
partment. 

The  artillerist  does  not  guess  at  the  distance  and  then  turn  to  a  table 
to  find  what  time  for  his  fuse  and  what  elevation  for  his  sight  corresponds 
to  his  guessed  distance.  He  learns  by  experience  to  guess  at  the  time 
and  elevation  directly. 

With  the  modem  use  of  range  finders,  and  the  flEWjt  that  most  men 
would  bring  to  artillery  firing  some  ability  already  acquired  in  guessing 
at  distance,  and  the  probable  fact  that  men  can  learn  more  quickly  to 
guess  accurately  at  distance  than  at  time  and  elevation,  I  think  that 
both  our  fiises  and  sights  should  be  graduated  to  distance  in  yards,  and 
not  to  time  and  degrees  of  elevation,  and  I  respectfully  recommend 
this. 

What  I  have  read  ^especially  reports  on  the  Franco-Prussian  war) 
and  observed,  shows  tnat  the  destruction  of  artillery  at  long  ranges  in 
battle  has  been  insignificant  compared  with  its  possibilities,  and  that 
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it  is  uniformly  slight  compared  with  the  estimate  of  the  officer  who 
conducts  the  firing.  He  can  not  observe  correctly  in  the  smoke  and  on 
rough  deceiving  ground  at  long  range,  and  frequently  explodes  sheUs 
at  a  harmless  distance  when  he  supposes  he  has  his  range.  If  a  shell 
received  from  the  enemy  explodes  within  200  feet  of  the  point  intended, 
it  is  remarkable  enough  to  be  talked  about,  and  is  probably  more  or  less 
accidental.  I  bfeUeve  that  much  of  this  inaccuracy  has' been  due  to  the 
imperfection  of  time  fuses,  and  I  trust  that  in  &e  fuse  now  on  trial 
some  advance  has  been  made  in  the  improvement  of  fuses. 

I  have  made  the  French  lead  wire  burning  channel,  and  numerous 
tests  of  it  here  show  a  very  uniform  rate  of  burning.  In  the  absence  of 
knowledge  of  the  French  method  of  using  this  burning  channel,  I  have 
devised  a  fuse  for  utilizing  it  here.  Six  of  these  fuses  have  been  made 
and  fired  at  Sandy  Hook  with  satisfactory  results. 

It  does  not  appear  yet,  however,  that  it  i>ossesses  material  advan- 
tages over  the  burning  channel  of  the  fiise  now  on  trial,  except  that 
very  important  one  that  it  should  enable  us  to  obtain  a  long  time  fuse 
without  the  necessity  for  resorting  to  objectionable  slow  burning  com- 
positions. These  must  give  a  large  amount  of  objectionable  (clogging) 
residuum  in  burning,  and  in  the  old  horseshoe  form  of  channel  do  not 
furnish  room  for  proper  course  graduation.  Also  my  experiments  on 
several  new  slow-burning  compositions  (which  were  incorpor-^.ted  at  the 
powder  mill  and  thought  to  be  improved  in  mode  of  manufacture)  have 
not  given  satisfactory  results. 

If  the  maximum  range  for  time-fiise  firing  for  our  field  artillery  can 
be  limited  to  3,000  yards,  then  we  can  use  an  excellent  satisfactory 
quick  burning  composition  in  the  present  model  fuse  for  field  service 
only  and  could  probably  increase  the  size  of  the  fuse  for  siege  and  sea- 
coast  service  sufficiently  to  make  room  for  30  seconds  burning  of  the 
French  burning  channel.  I  think,  however,  that  a  considerable  num- 
ber of  the  fuses  with  the  French  channel  should  be  made  and  tried  in 
various  ways  before  recommending  anything  in  the  matter. 

FIRING  RECORDS,   PROVING  GROUND,  SANDT  HOOK,  N.  J. 

Preliminary  trials  were  made  Noyember  21, 22,  1887.  Nine  samples  (one  marked 
A,  five  marked  6,  and  three  marked  C)  were  tired  into  sand  butt  to  be  recovered. 
Fired  from  3.2  inch  B.  L.  rifle,  steel,  No,  6,  West  Poin*  Foundry;  charge,  3  pound; 
projectile,  experimental  shrapnel ;  lot,  1,777 ;  weight,  13.4  pouuus. 

The  following  record  of  firings  in  test  of  this  fuse  are  hereto  appended : 

August  20,  1^.  Five  fuses  tested  for  time  element. 

September  14,  1888.  Ten  fuses  tested  for  percussion  element. 

October  15  and  16,  1888.  Ten  fuses  tested  for  percussion  element,  and  six  Hotchkiss 
base  percussion  fuses  for  comparison. 

December  19,  1888.  Six  fuses  tested  for  time  element. 

February  25, 1889.  Twelve  fuses  tested  for  time  element. 

April  12, 13,  1889.  Eleven  fuses  tested  for  time  element. 

June  11,  1889.  Six  time  fuses  to  determine  difference  of  the  rate  of  burning  in  mo- 
tion and  at  rest. 

July  10, 12, 1889.  Twenty  rounds  with  fuse  and  twenty-one  rounds  with  common 
shell  weighted  with  lead  and  sand;  also  five  rounas  with  experimental  shrap- 
nel. The  breaking  of  projectiles  in  these  firings  detracts  from  their  value  as 
tests  of  the  fuse. 

November  1,  2, 1889.  Twenty-five  fuses  tested  for  time  and  percussion. 

April  24-28,  1890.  Eleven  fuses,  pattern  of  April,  1890,  tested.  The  pattern  of 
April,  1890,  which,  illustratea  in  Plate  1,  differs  from  former  patterns  in  hav- 
ing a  tongue  *'V*  fitting  into  a  groove  in  the  fuse  body  and  a  somewhat  smaller 
channel  for  the  tuse  oompoBltion, 

(2273-'89.) 
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-   Eeoord  of  firing  in  teats  of  Frankford  Arsenal  point  com- 

[Object  of  firijigf  to  test  Frank- 


Date. 


1888. 


Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 


Cannon. 


3.2-inch  B.  L. 
rifle  (steel), 
No.  3,  modi  ^ 
fled,  W.  A. 


No. 
of 

flie. 


Powder. 


Kind. 


396 
397 
308 
399 
400 


9*3 
(Si 

J  5* 


Weight, 


Lbs.  Oz. 


3  8 

3  8 

3  8 

8  8 

3  8 


pTi^fectile. 


Kind. 


^■s 


JO, 


Weight. 


Density 
of  load- 
ing. 


Lb».  Oi, 


al9  2 
al3  2 
M3  2 
013  2 
al8  3 


0.867 
0.857 
0.857 
0.857 
0.857 


Travel 
of  shot 
in  bore. 

Ele- 
va- 
tion. 

Pressure 

per 

square 

inch  of 

bore. 

Ind^M. 

73.76 
73.76 
73.76 
73.76 
73.76 

O  II 

500 
400 
600 
780 
600 

Pounds, 

m 

30,000 
30,500 

[Object  of  firing,  to  test  percnssion  action 


1888. 
Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept  14 


Sept.  14 
S^t.  14 

Sept.  14 
Sept.  14 


3.2-inoh  B.  L.  rifle 
(steel),  No.  3, 
modified,  W.  A. 


P.M.->-Barora- 
eter,  30.26; 
thermome-  • 
ter,  67;   hu- 
midity, 31. 


411 
412 
413 
414 
415 

416 

417 

418 


419 
420 

421 
422 


C9 

O 

% 

P 


O 


I 
I 


3  8^ 

8  8 

3  8 

3  8 

3  8 

3    8 


3    8 


8    8 


3  8 

3  8 

3  8 

3  8 


^ 


al8    6 


al8    6 


al3  6 

al3  6 

al3  6 

al3  6 


0  60 
060 

0  53 

1  00 
1  00 

102 

1  02 


105 


2  35 
2  35 

2  35 
2  35 


a  Including  4  ounces  K.  L.  powder,  bursting  charge. 
6  Including  6  ounc<>s  K.  L.  powder,  bursting  charge. 
e  Including  3  ounces  K.  L.  powder,  bursting  charge, 
dinclndiug  6  ounces  sand. 
e  Including  7  ounces  sand. 

/Including  4^  ounces  K.  L.  powder,  bursting  charge. 

2^  Inidl  tlie  firings  with  the  combination  fuse  the  time  igniter  plunger  was  removed  except  in  round 
419.    Fnae  in  this  round  set  at  Ui  seconds. 
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hinati&n  fttsCf  channel  time  train,  at  Sandy  Hook,  N.  J. 
ford  Anenal  point  time  fkiae.] 


Recoil. 


Wind. 

streusth 

and  dureo- 

t&on. 


Ft.  In. 


II 


FUM 

set. 


Sect. 


6 
3 
7 
9 
5 


Time 
before 
burst- 
ing. 


Sect. 


Fired  to  sea  from  field 
gun  platform.  Electric 
primers,  model  1883. 


Si>ecial  rfmarks  about  each  fire,  such 
AH  cftW't  on  piece,  action  of  breech, 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrolog- 
ioaldata. 


Gun  mounted  on  Bnffington  field  car- 
riage No.  2. 


Shell  broke  np  in  or  near  gun. 
P.  M.— Haronieter,  30.07;    thermome- 
ter, 82;  humidity,  47. 


of  Frankford  Arsenal  combination  fuse.] 


9    6 

f 

9    0 

9    6 

• 

9    0 

1 

9    0 

9 
9 

1 

9    0 

A  . 

•s 

9 

9    6 

■td 

1 

9    6 

i  • 

9    0 

9    6 

9    0 

9    0 

J                   \ 

Gun  mounted  on  Bufflnglon 
field  carriage  No.  2.  Klec- 
trio  primers,  model  1883. 


Fired  at  serpen  10  feet 
wide,  bv  20  feet  high  120 
yards  lax  fumx  of  1,000 
ya|da  tai^get. 


Fired  at  1  mile  target.  * 


In  firing  of  Sept.  12,  trail 
handspike  split  from 
socket  to  first  strength- 
ening band. 


Struck  5  feet  above  ground. 
Struck  2  feet  above  ground. 


Struck    lower    eilge   of   ^reen,    and 

struck  sand  10  yards  beyond  screen; 

burst  on  striking  Hand. 
Struck  screen  15  leet  from  ground  and 

target  3  feet  fit>m  grounu.    Bid  not 

burst. 
Through  scrt'en  14  feet  ft'om  ground, 

and   throti^h    target   2^   feet   ftoni 

Kound.  Struck  ground  12  yards 
yond,  rioochett^,  and  burst  in 
air. 

Through  screen  14  feet  from  ground, 
4ld .  through  target  2|  fe^  itom 
ground ;  burst  flrom  passing  through 
UiTget.or  on  striking  ground  after- 
wards near  target. 

Through  screen  15  feet  from  gnmnd, 
and  through  target  8  feet  from 
ground;  burst f^om passing  through 
target  or  on  striking  ground  after- 
wards near  target. 

Through  screen  12  feet  f^m  gronmi. 
Struck  10  yards  in  front  of  target ; 
burst,  fragments  passing  through 
target. 

Did  not  burst. 

Burst.  Short  sponge  staff  broken  by 
dip  of  gun. 

Struck  target  and  bur^t. 

Struck  target;  did  not  burst;  clevis 
bolt  of  nght  brake  broken  through 
flaw. 
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Btoord  of  firing  <n  teit$  of  JPravkford  Ar*«ital  point  oornHnatUtn 
[Oltfvct  of  BrlDf,  to  tMt  FiauUnd 


DaM. 

Cwmon. 

Mo. 

Powdar. 

Pntiec 

tllB. 

D«««l,j 

Tr»^,^l 

C 

Kinil. 

Wel^bL 

Kind. 

Walghl 

tag. 

Iplwro, 

a.2.|iioh  B.L.  rifle (atAd),  NcB 

S 

IWl 

Ort.    IB 

430 

13    B 

0.85T 

73.78 

Out.    U 

«31 

^ 

k 

•13    S 

0.gST 

78.78 

1 

Oct    IB 

*!« 

1 

0S1T 

7^7fl 

«?. 

73  78 

Oct    IS 

435 

1 

II 

•IS    Si 

0.857 

73.70 

Oot    16 

*ae 

tis   H 



73.70 

43T 

ti 

1- 

•IB     H 

Oot    15 

488 

s 

a-1 
1 

lis   Si 

73.78 

Oot    IS 

489 

i 

118    SI 

0.gS7 

73.78 

[Object  or  Bring,  to  Ma  if  sluU  ir 


Id  explode  From  .ictlon 


ill , 

m 

Ills 

III! 


•  Includtac  8  uudcsa  K.  L.  powder,  bnratta^  eharcp. 

lluclndJn^  1  uitiice  rliivcaal,  4^  Dunces  E.  C.  poirder,  bimtlne  cbarge. 

1  Indudiug  1  auDC«  ctuucml,  4  oniicAa  S.  L.  powder,  burtUiig  charge. 
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/m0,  okannel  time  train,  at  Sandy  Sooh,  N,  J. — Continued. 
Anonal  point  ftiae,  acting  by  percaMion.] 


neva- 
tion. 

Wind. 

atreofftl] 

ana 

dtroo- 

tion. 

• 

Special  remarks  about  each  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con* 
sumption  of  powder,  sound  of  projectile  In 
flight,  scattering  of  fragments,  etc.,  and  me- 
trological  data. 

0  / 

1  2 

054 
066 

068 

058 

053 

064 
058 
0  52 

052 

058 

• 

9 
1 

1 

Gun  numntM  on  BniBngton  llald  ear- 
riace  No.  17.    Bounds  420  and  480 
sighting  Ahots.    Eleotrio  primers, 
mode|1883. 

Fixed  at  sereen  10  feet  wide  by  20 
feet  high,  120  yacds  in  front  of 
LOOO-yaidB  twm. 

Before  round  438  part  of  sereen  up 
to  7  feet  from  gronnd  was  removed  • 

>  and  the  part  flrom  7  feet  above 
groond  np  to  15  feet  was  made  of 
donble  tUoknees,  1-inoh  boards; 
from  15  feet  np  it  remained  of  sin- 
gle l*inoh  boards. 

Faased  tfazongh  sereen. 

Passed  throogh  screen  12  feet  above  ground 
and  through  target  2|  feet  above  ground. 

Passed  throogh  screen  0  feet  above  ground. 
Burst  on  striking  ground  42  feet  in  front  of 
target;  14  pieces  went  through  target. 

Passed  ttirough  screen  ^  feet  above  gronnd. 
Boiat  on  striking  ground  42  feet  in  rear  of 
shield;  18  pieces  went  through  target. 

Passed  through  screen  15|  feet  above  ground 
(sinipe  thickness  of  board),  and  through  tar- 
get.   Bnrat  before  striking  ground. 

Passed  under  screen.    Burst  105  feet  in  rear  of 
screen  on  striking  ground;  17  pieces  went 
through  target. 

Passed  through  screen  8  feet  8  inches  from 
ground.    Burst  on  strikins  ground. 

Passed  through  screen  11  feot  from  ground. 
Burst  after  passing  ihroiieh  screen. 

Passed  through  screen  8  feet  0  Inches  from 
ground.     Burst  immediately  after  passing 
through  screen. 

Passed  through  screen  9  feet  from  ground. 
Burst  before   striking  ground   in  rear  of 
screen. 

Passed  through  screen  10  feet  from  ground. 
Struck  ground  16  feet  in  front  of  target  and 
bnrst  on  striking  ground. 

of  percussion  ftise  on  passing  through  two  1-inoh  boards.] 


0  54 
0  56 
0  56 
100 
0  52 
054 


Pired  at  screen  BSO  yards  from,  and 
target  1,000  yards  from  guu. 

The  mwer  edge  of  screen  was  7  feet 
above  ground,  and  it  was  of  double* 
ttdokness,  l-inch  boards,  up  to  16 
feet  from  ground:  above  this  of 
single  thickness,  I'inoh  boards. 

'Fired  to  strike  gronnd  about  1,000 

yards  frtmi  gun. 
F&od  to    strike  water   about  1,000 

yards  from  gun. 


Fired   to   strike  water   about  1,000 

yards  from  gun. 
Electric  primers,  model  1883. 


Struck  screen  8  feet  firom  ground.    Bnrat  on 

passing  through  screen. 
Struck  screen  lUfeet  from  gronnd.    Burst  on 

passing  througli  screen. 
Sonck  screen  11  feet  from  gronnd.    Burst  on 

passing  through  screen. 
Struck  screen  1^  feet  from  ground  and  target. 

Bnrst  on  passing  tlirough  target. 
Burst  on  striking  sand. 

Did  not  burst. 


Bnrst  on  striking  waAer.  • 

P.  M.— Barometer,  30.02;    thermometer,  59) 
humidity,  42. 
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.Becorii  of  firing  unlk  S.S-inch  B 

L.  rife  {Utel),  No.  IS,  Wul  Foiyit  Foundry, 
[Object  of  AilDg,  to  t«st  Frsokford  Araenal 

c^.. 

Powder. 

ProJeclUe. 

1 

Wind, 

Motlun. 

Are. 

«... 

Wdghl 

SfDd. 

Welgbl 

Dm.  U 
Dm.  is 
Dec.  IB 
Deo.   11 
Dm.  is 

3,MrcbB.Kria.(«^,K,. 

2SC 

i»e 

2SS 
BOO 

1 

1 

i-i 
1 

t    12 

3    12 

£-^ 

il 

SI 

"I 

III 

ns  1) 

•la  1 

'13    2 

10 

ID 

1 

9 

1 

1 
1 
1 

*InolndiiiE  61  onncM  SL  L.  powdsi,  bunUng  olurge.  mi  t  ouooa  Dhuootl. 

CuuHm. 

No. 
An. 

rowdur. 

ProjwiilB. 

j 

Inetra- 

.■as 

Data. 

^. 

Weight 

Kind. 

ffeieht 

FBb 
FBb 

Feb 
Feb 
Feb 

Feb 

F«b 
Feb 

Feb 

2& 
25 

IAfi»bB.L.rifle 
iiitAity.58. 

SU 

SIS 

aai 

322 
323 

i 

1 

I 
I, 

Lt..Oz. 
\    I2 

B    13 

1 

Illl 

m  • 
*ia  6 

•13    5 

•13    G 

•IB    S 

OSS 
0S7 

0S7 

24S 
2K 

11 
li 

i 

J 
11 
1? 

Stet 

1.70 

2,21 

a.sa 

2.73 

4.SS 
4.M 

Ft.  In. 
10   e 
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at  Sandy  Mooh,  N.  J,,  from  December  19,  1888,  to  Fehniary  S6, 1889. 
point  ocmbinaitioii  fose  for  time.] 


■M 


1 

VR9        j^        ra  _  _           si 

Special  remarks  about  each  fire,  such 

INlflA 

First 

ssecona 

as  effect  on  piece,  action  of  breech 

set 

watch, 

watch. 

mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 

at— 

burst 

burst 

in— 

ing  of  fragments,  etc.,  andmetrologi- 
osldata. 

Gun  mounted  on  Buffineton  field 
carriage  No.  17  with  old  spring 
brakes.  IPreyre  ns-cheoks.  Jfilec- 
trio  primers,  model  1883.^ 

• 

t 

Am. 

8ee$A 

*«i 

8 

H 

8 

1| 

ii 

• 

8 

Lost. 

If 

\  Fired  from  field-gun  platform  to  { 

P.  11.— Barometer,  28.06;  thennometer, 

0 

41 

Lost. 

sea. 

• 

80;  hnmidity.SO. 

6 

6 

H 

• 
6 

H 

H 

. 

tObserrer.  Lieut.  Olbson. 


t  Observer,  Capt.  Greer. 


> 


Wind, 
strength 

and«- 
rection. 


43 

o 

9 


Fuse 
set 


Burst, 
in  sec- 
onds 
(first 
stop 
W8tcn)J 


Burst, 

in  sec- 
onds 

(second 
stop 

watcn)§ 


Sees. 

Lost. 

H 

^ 

Lost. 

4 

3 

31 

21 

8 

2| 

^ 

3 

21 

8 

a 

21 

H 

3* 

3J 

H 

34 

2! 

Lost 

H 

•  3| 

4 

5 

5 

H 

H 

5 

H 

H 

Cartridges  put  up  Decem- 
ber 6,  1888,  and  stored  in 
service  magaaine.  Gun 
mounted  on  Bnffington 
steel  field  carriage.  No.  17. 
Old  spring  Drakes. 
Freyre  gas-check  through- 
out. Friction  primers, 
long. 


Fired  from  field-gun  plat- 
form at  1,000-yards  tar- 
get 


Fired  from  field-gun  plat- , 
form  at  1-mile  target. 

Firing    conducted   by  the 

proof  officer. 
Lieut  Col.  D.  W.  Flagler, 

Ordnance  Department,  U. 

8.  Army,  present 


Spedal  remarks  about  each  fire, 
such  as  efl^t  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flignt,  scattering '  of  fragments, 
etc.,  and  metrological  data. 


200 


300 


Fuse  with  brass  band;   burst 

yards  in  fi^nt  of  target. 
Fuse  with  iMd  band;   burst 

yards  in  front  of  target. 
Fuse  with  brass  band ;  burst  50  feet 

beyond  target 
Fuse  with  leM  band ;  burst  80  yards 

in  frt>nt  of  target 
FuHc  with  brass  band;   burst  50 

yards  beyond  target 
Fuse  with  lead  band;   burst  100 

yarns  in  front  of  target. 
Fuse  with  bras,  band;   burst  200 

yards  in  front  of  target 
Fuse  with  lead  band;  burst 

yards  in  front  of  tani|et 
Fuse  with  lead  bend;   burst 

yards  beyond  target 
Fiiso   with  toass   oaad;  did 

burst. 
Fuse  with  brass  band;   burst  200 
yurds  beyond  target 
Fuse  witli  brass  band;  burst  100 

yards  beyond  target 


175 
850 


not 


\  Capt  Greer. 


§  Lieut.  Gibson. 


EEPOET  OF  THE  CHIEF  OP  OKDNANCE. 

Beoord  of  firing  ailh  Sa-inck  B.  L.  rlJU  (lUel),  No.  18,  WM  Point 

[Object  at  firing,  to  Uat  Trtntitari  AimiuI 


Mo. 

PowdBT. 

Pn^jMtHe. 

i 

■RtaA. 

T^ 

C. 

Kind. 

Weight 

Kind. 

Wdgbt._ 

^ 

reotJon. 

Apr 
Apr 

P 

•u  t 

aoo 

1!    0 

Apr 

la 

Xft.aSi   tlMnnom- 

6W 

»  la 

^1 

t 

IB    t 

800 

11    0 

B 

Es 

A 

Apr 

la 

bsa 

S    IS 

^1 

•13     1 

300 

12    0 

|l 

Apr 

13 

G34 
MS 

P 

3    U 

•13    31 

IZ 

IJ    0 

Apr 

S3fl 

li 

•13    3 

330 

13    0 

t« 

Apr 

OT 

M 

m 

% 

3  30 

1 

Apr 

fat 

1 

t    13 

\\ 

*ia  1 

330 

Ape 

uo 

& 

tiiu 

ISO 

^ 

■  Inolnding  B  oDno«a  K 


(OUcot  of  flrlng.  to  (eat  Ume  fusea  famlihed  b;  Lieut.  OA.  D.  W.  Fltiglsr,  O 


OutDon. 

S 

Powder. 

PndwUle. 

Ing. 

Tn*d 

1 
1 

Wind. 

Kind. 

Weight 

Kind. 

Weight 

SWy."'- » 

SM 

ill 

13    Tt 

0.337 

3«U 

1 

Jnnell 

tl8    7t 

aSJT 

TJ.7B 

300 

1 
11 

il3    T 

0.K7 

300 

ilnclndini:  IJ  <>iid<^i^  ■■iu1.  n  ••iiiic«8  S.  L.  iiowd 
Incliidlnu  4t  uunuce  K.  L.  jMwder.  buratLDg  ot 
laeludlng  3  oimoea  K.  L.  powder. 
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Foundry,  at  Sandy  Hook,  N.  J,,  from  April  12  to  June  11, 1889. 
point  oombinAlioiii  fiise  for  time.] 


FUM 

set  at— 

Bunt 
in— 

• 

Special  remarks  about  each  flre, 
snch  as  effect  on  piece,  action  ox 
breech  mechanism,  con-snmp- 
tion  of  powder,  sonpd  of  projec- 
tile in  flight,  scHtter  ineof  £rag- 
ments,etc.audmetrologicaldata. 

Calculated 
time. 

Sea. 
51 

7 

^4 

5 

5i 
5» 

Loel 

H 

Gnn  mennteA  on    Bafflngton   light 
steel   field  carriage  Ko.    1.  Bow- 
spring  brakes.    Ireyre  gas-oheck. 

Fired    flmn    field-gan  pUtftnrm  to 
.burst  beyond  l-mile  target.  Dis- 
tance detennined  by  men  placed 
'    at  intervals  of  100  feet  opposite 
poled  set  near  the  line  of  nre  at 
the  same  interrals. 

• 

Firing    condaoted  by  Capt.  J.  C. 

Ayres,  Ordnance  Department. 
Lient.  Col.  D.  W.  Flagler,  Ordnance 

Department,  present. 

Burst  100  yards  beyond  1-mile 

target.    Ifot  reliaole. 
Bur«t  near  1  mile  target.    'So% 

reliable. 

Burst  about  50  yards  from  mns- 
ale.    Kot  reliable. 

Burst  5,050  feet  ih>m  gun 

Burst  5,025  feet  from  gun 

Trial  shot.    Did  not  burst 

^ 

5.04 
5.02 

Burst  0,350  feet  from  gun 

Burst  6,825  feet  from  gun 

Range     lost.     No     explosion 
observed. 

Burst  6,320  feet  from  gun 

Burst  at  6,225  feet  from  gun 

• 

5.43 
5.43 

5.43 
5.32 

X  Timed  by  Lieut  W.  W.  Gibson  with  a  flight  timer. 


DepartAient,  and  to  detormine  difference  of  the  rate  of  burning  in  motion  and  at  rest.] 


Gun  mounted  on  Buflington  8t«el  field  car- 
riage "So,  1,  with  old  spiral-spring  brakes. 
Freyre  gas-ch(H;k.  Fuses  cut  to  bum  6 
seconds  when  shell  is  at  rest.  Fired  from 
field-gun  platforms.  Aimed  at  left  comer  of 
1-mile  target.  Telephone  would  not  work 
and  firing  was  ctmducted  by  signaling  party 
at  target  with  flags.  Friction  primers,  lone. 
The  heavy  inx)wth  of  underDnish  In  the 
vicinity  of  tlie  1-mile  target  made  it  diffl-  • 
cult  to  observe  the  place  of  bursting  accu- 
rately. CalciilHted  time  of  flight  to  moment 
of  explosion:  For  1  iiiile,  4.35  seconds:  for 
5,654  feet,  4.54 seconds.  Time  taken  with  a 
split-second  watch  by  CapL  J.  C.  Ayres  and 
verifii^  by  Lieut.  VaA.  Flagler  with  another, 
except  in  round  715,  when  he  did  not  catch 
the  explosion.  Observations  by  I<ieut.  W. 
W.  Gibson,  O.  D.,  and  men  alon^  tlie  range.  \ 

Firing  conducted  by  Capt.  J.  C.  AvreM.  O.  D. 

Present,  Lieut.  CoL  D.  W.  Flagler,  O.  D. 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 

8f  powder,  sound  of  projectile  in 
igiit,    scattering  or  frag^ments 
etc.,  and  metrologicaldata. 


No  burst  observed. 


Burst  near  1-mlle  target.  Exact 
range  not  ascertamed.  Piece 
struck  on  2,000  yards  bomb- 
proof. 

Burst  at  1  mile,  approximately. 

Burst  at  5,654  fe«'t. 

Fniletl  to  liurst. 

Burst  at  5,200  feet  approximately. 
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B^eord  of  firing  ui(A  3.S-i<tcA  r^fie  {»U»l),  So.  18,  Wttt  PofMl 

[01)|Mt  of  Brinji,  lo  ilet«niiltw  cleTkUon  of  kdb  «ad  time 


I'owdor 

I'riliPtlile, 

C-™. 

£. 

Ele- 

•sh 

Data. 

Kind. 

Wdght 

Kind. 

Weljlit 

recUoB, 

J.2.1noliB.L.dae(rt«l),  Bo, 

ieS9. 

81.  W.P.F. 

Lbi.Oz. 

Ui.Qi 

July  10 

re* 

M^ 

■13     4t 

100 

July  10 

A.  M.— Banmottr.  30.00^ 

T» 

3  la 

pi 

«13    11;  !  IS 

Jnly  10 
JulJ  10 

ity.M. 

7S7 

8  la 

:ii^is 

1 

July  W 

1W 

1   u 

•18    111  1  IE 

9 

1 

IB 

JolylO 

TM 

»    IS 

618    1^ 

180 

Jaly  10 

TM 

>    13 

'S 

1 
a 

IB  00 

14E 

1 

Joly  10 

TO 

S    U 

1 

UOD 

200 

1 

i 

fc 

1 

PM 

70! 
TBS 

o 

S    11 

i 

1 
1 

1 

<dSOO 

dtsoo 

200 

aoo 

1 
1 

Joly  10 
Joly  10 

1 

1^ 

i 

JiUy  10 

7U 

1 

8    12 

1^ 

.IB    Oi 

IBO 

July  11 
July  11 
Julyn 

7W 

ri 
\ 

£ 

>    U 

6 
fill 

(IB    OJ 
MB    Ot 
OS    Ot 

ISO 
ISO 
ISO 

9 

1 
B 

a 

JulyU 

T«S 

■    12 

-1' 

ilS    Oi^  1  15 

i 

SI?!! 

■*i"™ wS  TO  "^'hS' 

TOO 

1    12 

Ii 

^If    ^J'? 

llj,™?"       '     ' 

1 

1 

Jul}-  11 

771 

8    12 

la 

».S    01  1    . 

:- 

1 

July  11 

772 

8    12 

fli 

nlB    Ot 

1  00 

1 

J..ly  11 

77B 

a    12 

1-5 

.1  - 

1.15    Ot 

1 

Julyll 

774 

a   12 

1" 

pis    Oi 

a  InOliidlng  8  onncea  E.  L.  powder,  bnnting  cbarge. 

h  lulodlng  a  poandH  2  onooei  lead,  2  oiuic«  E.  C.  poiFder,  bimUng  cb  vgo. 

c  Incladlng  7t  noucfMi  Bawl. 

dlncludlne^Dimciwiuid. 

■  InclodliiK  2  poDDils  1  OI ' 

/MciHiirfidbv  AHtop  WAl 

olnrlmlinEliwiindiaoiL , 

•IndaitlDg  2  poUDds  lead.  2  ounces  K.  L,  pandor,  bMnllnioliugc. 
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Foundry f  at  Sandy  Hook,  2i.  J,,  from  July  10  to  July  11, 1889. 
of  burning  of  Frankford  Anenal  point  oombination  foM.] 


FaM 
set  at— 


% 

% 

8 
8 

2 

2 


2 

2 
2 
2 


Bnnt 


SfCf. 


Calcu- 
lated 
time  of 
flight. 


U  /1.W67 


1|  I  1.012 


^ 


% 


2.0168 


1.0868 


Gub  BMranted  on  Bnfliiig- 
ton  steel  field  carriage 
Ko.lwith  oldsplTal-epriiig 
bndue.  De  Bange  gas- 
oheck.  Bounds  7S4  to  750 
Frankford  Arsenal  point 
combination  ftue.  Car- 
riaeo  on  hard  san^  to 
right  of  8-inoh  Rodman 
sun.  Haired  at  1,000-yards 
target  with  screen  120 
yaras  in  front  of  it.  Tar- 
get 12  feet  high  hv  52  feet 
hmc .  Screen  20  feet  high 
by  IB  feet  long.  Line  of 
poles  100  feet  apart,  set  np 
to  left  of  target  in  nrolon- 

etion  to  rear  of  line  to 
ing   point.     Friction 
primers,  long. 


Firing  condncted  by  the  proof' 
oAceT. 


Special  remarks  abont  each  ilre,  such  as  ef- 
fect on  piece,  action  of  breech  mechanism, 
consuniption  of  {lowdcr,  sound  of  projec- 
tilo  in  night,  noattoiing  of  fragincnui,  etc., 
and  metrological  datA. 


Struck  box  at  east  end  of  tamt,  then  sand 
16  feet  beyond ;  burst  on  striking  ground. 

Broke  up  in  gun.  After  round  755  oase  plug 
removed,  Jteaded,  and  screwed  in  firmly. 

Broke  up  In  gun. 

Struck  000  ftiet  beyond  target.  Did  not 
burst.    First  firicUon  primer  failed. 

Burst  500  feet  in  front  ortarget,  25  feet  abore 
ground. 

Burst  825  feet  in  front  of  target,  but  so  near 
the  nround  that  observer  could  not  tell 
whether  it  burst  from  time  f^se  or  per- 
cussion. 

Shot  liooohetted  100  feet  in  front  of  taiget. 

Broke  up  in  gun.  One  firagment  naased 
throuff  b  screen,  8  feet  from  ground,  glanced 
off  to  the  right,  and  struck  groundw  fset 
to  the  right  and  46  fJMt  in  front  of  target. 

Missed  screen  and  target;  struck' water  near 
the  1-mile  target. 

First  friction  primer  fUled.  Struck  target 
2  flMt  fhnn  top,  near  center. 


Shell  exploded  immediately  over  screen. 

One  fragment  struck  1  foot  flrom  bottom 

of  1,000-yards  target,  about  16  /eet  from 

left 
Burst  74  feet  in  front  of  screen,  at  about  the 

height  of  the  sorten. 

Burst  60  feet  in  rear  of  the  screen,  about 
height  of  the  screen. 

Burst  40  feet  in  front  of  screen  and  about  6 
feet  aboTC. 


Aimed  at  rieht-hand  edge  of  screen.  Missed 

screen  and  target. 
Stxnok  8  feet  to  left  of  screen,  63  feet  in  rear. 
Struck  ground  450  feet  in  rear  of  target  and 

28  feet  tmsa  left  of  target,  measuring 

towards  center. 
Struck  368  feet  to  rear  of  target  and  45  feet 

to  right  of  line  of  poles. 

Struck  screen  50  inches  tnan  top,  3  feet  9 
inches  fhnn  left  edge.  Struck  target  8 
feet  firom  bottom,  24  feet  from  left  edj;e. 

Struck  screen  2  feet  6  inches  ftt>m  top,  5  feet 
firom  left  edge.  Struck  target  8  feet  from 
top,  24  feet  from  left  edce. 

Struck  screen  4  feet  7  inches  firom  top,  4  feet 
fmn  left  edge.  Struck  target  7  feet  from 
bottom,  24  feet  firom  left  edge. 


ilifediuding  1  pound  144 ovnoes  lead,  2  ounces  K. L  powder,  bunting  ohacgeb 
4  Including  1  pound  12*  ounces  lead,  8  ounces  sand. 
llnoluding  1  pound  ll{  ounces  lead,  8  ounces  sand. 
I  Including  2  pounds  2  ounces  lead. 
m  Including  1  pound  lend,  6|  ounces  sand, 
n  Including  1  pound  lend,  6  oiiuces  sand. 
0  Including  2  pouudn  4^  oimces  lead. 
p  Including  1  pound  14}  ounces  lead,  6  ounces  sand. 
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Beeord  of  firing  inilk  S.t-ituA  B.  L.  rifie{gtfel),  No.  IS,  Wttt 

{Objnt  of  flriDE,  bo  detenninn  time  for  FmnklOrd  Araeul 


■ 

Powder. 

Pntiretile. 

1 

Cannon, 

^r' 

elrro^h  i 

Date. 

Kind. 

Wdghl 

KJn.1. 

Wdght 

"*""■■ 

0  . 

ma. 

g 

X 

9 

^^ 

&. 

^1 

-,.n 

700 

1 

«- 

li 

n 

Jnly  U 

) 

fi 

f 

51s  04 

s 
1 
1 

V 

1 

*  Tnolndiag  ]  pound  13  ouncM ! 

t  lucloillni:  1  poand  14  onuces  1 
i  Inclndinglponnil  12ouiioeil 
I  IndodlDg  2  ponnds  lead,  «  01 


»..   '••«•'■ 

«-....    L. 

Wind. 

Date. 

CunOD. 

."  1 " " 

... 

*JK,"' 

Woiuhl 

Kind. 

Woiglit|"™- 

iwtion. 

•  . 

Jnlj  11 

Jafy  11 
Jnly  11 

■sriv^.s.-'"-'' 

S 

1 

31. 

»    1! 

;is  0| 

130 
233 

1 
II 

July  11 

,» 

3  la 

232 

1! 

15 

5^ 

;  1  pound  IS  onncee  leiid^  1 


M  iiuuun  K.  L.  powder,  h 
3  Dnnces  K.  L.  pondiir,  I1 
K.  L,  powder,  bar 


[igt£iiiiga. 
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Point  Foundry,  at  Sandy  Hook,  N,  /.,  July  11, 1889. 
point  oombliiAtioii  ftue  and  eleration  for  gnn.] 


V 


Fired  from  flold-ffan  platform  at  1-mile  tarset.  ITsed 
taloMOpto  liglu  designed  by  Lieat.  Scnencic,  Sec- 
ond Artulety,  U.  S.  A.    Friction  primers,  long. 


Filing  oondaetod  \fj  the  proof  officer. 


Special  remarks  alK>at  each  fire,  such  as 
effect  on  piece,  action  of  breech  meclian- 
iam,  consumption  of  powder,  sonnd  of 
projectile  in  flighiL  scattering  of  frag* 
menta,  etc.,  and  metrologioal  data. 


Shot  broke  np  in  gnm. 

Struck  680  feet  in  front  of  target. 

struck  180  feet  in  front  of  target. 

Struck  target  4  feet  above  oenter  of  boll's* 

eye.  3  feet  to  left  of  s«ne. 
StmoK  6  feet  6  inches  below  and  7  feet  6 

inches  to  left  of  center  of  bull's-eye. 
Strook  6  inches  to  right  and  ]p  feet  below 

oenter  of  target. 


> 


Fnse 

set  at— 

1 

Time  of 
flight.^ 

Calou- 

Uted 

time  of 

flight. 

Special  remarks  about  eacli  lire,  such  as  ef- 
fect on  piece,  action  of  breech  mechsnism, 
consumption  of  powder,  sound  of  projectile 
in  flight,  scattenng  of  nagmenta,  etc.,  and 
metrological  data. 

4 

89C9. 

4 

4.480 

Fired  in  direction  of  lino  of 
stakes  set  np  down  the 
beach  to  left  of  mile  tar- 
get.   Point  of  explosion 
determined    by  men    in' 
charge  of  an  officer  sta- 
tioned opposite  the  stakes 
offthe  line  of  fire. 

Firing  conducted  by  theproof 
officer. 

Struck  mile  pole  and  immediately  exploded. 

Broke  up  in  gun. 

Struck  mile  i>ole   and  burst  immediately 

afterwards. 
Bnrst  136  feet  in  Aront  of  mile  stake,  12  feet 

hijgh. 
Bro£B  np  in  gnn. 

• 
• 

Lost . . 

4.480 
4.2982 

I  ICaaaured  by  a  stop  watoh.    Time  to  instant  of  «zploaloii. 
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Beoord  of  firing  mih  S.B4ncK  B,  L,  rifle  (aieel),  No.  18,  Weal 
[Ol^eot  of  ilrixig  rounds  788-788,  to  determiuc  whethor  shell 


Date. 


1889. 


Jnly  12 
July  12 
July  12 


JiUy  12 


Jnly  12 
July  12 


Canofm. 


A.    M.— BaroTnet«r,    30.10; 
>     tlierinometer,  79}    hiunid- 
lty.09. 


Vo. 

of 

fire. 


786 

787 
788 


780 


790 
701 


Powder. 


Kind. 


c 

•a 

I 


& 


g 


Weight 


IAft.Oz 


8  12 
3  12 
3    12 


3    12 


8    12 
3    12 


PrqfeotUe. 


Kind. 


Weight 


«  a-** 
il 


111 
■  g 


I 


is 
•sip 


g. 

•31  i 

QQ 


Z 

B 


X6«.  02. 


*18  5| 
tl3  3{ 
tlB4 


§15  11 


§15  11 
§15  81 


Ble- 
ra- 
tion. 


o   ' 


Wind, 
strenffih 
and  di- 
rection. 


2  30 
2  80 
2  30 


2  32 


2  34 
2  87 


I 

i 

s 

S3 

a 

I 

« 
g 


*Inclnrling  4|  ounces  K.  L.  i>owder,  bursting  charge, 
t  Including  5|  ounceH  K.  L.  i>owder,  bursting  charge. 
1  Inehuliug  5  ounces  K.  L.  powder,  bursting  charge. 

\  Including  7^  oonoe  brass  washer  under  fuse,  1  pound  2|  ounce  fiise,  2  ounose  K.  L.  powder,  bnrsi 
lug  charge. 
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Point  Foundry,  at  Sandy  Hook,  N.  J.,  July  12, 1889, 
would  break  vp  wbea  not  wei|^ted  with  lead  and  sand.] 


Fuse 
Mtat— 


Time  of 
fUght-O 


Special  remarkA  aboat  each  fire,  «aoh  as  ef- 
feet  on  piece^  action  of  breeoh  mechanism, 
oonsiimption  of  powder,  sound  of  projeo- 
tile  in  flight,  scattering  of  fragments,  ete., 
■nd  meteologioal  data. 


A«t. 


aee$. 


4 

4 
4 


4 

4 


Oon  monnted  on  Buffinffton  tteel  Add 
carriage,  No.  1,  with  old  spinl-spiing 
brakes.    De  Bange  gas-cbeok. 


?  Fired  ftom  roadway  in  flrast  of( 
(    loading  shad  to  sea.  i 


Shell  boTst. 
Do. 
Do. 


Friotion  primers,  long.    Fired  f^om 
field  gun  platform  at  1-mile  tar-  • 
get.  I 


Strack  160  feet  in  front  of  target  and  did 
not  burst.  Rioochetted  through  target  7 
feet  above  and  1  foot  6  inches  to  right  of 
oenter  of  bull's-eye. 


Burst  on  striking  ground  80  ftibi  in  front  of 
tarffet. 

Struck  40  ibet  in  front  of  target.  Ricoohetted 
through  target  10  feet  below  and  2  feet  to 
left  ofoenter  of  bnll*s-eye.    Did  not  burst. 


I 


Firing  conducted  by  tiie  proof  officer. 


g  Msaawwd  \ij  a  stop  watoh.   Time  of  flight  to  instant  of  exploaiflB. 


232 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  with  S.S-inch  B,  L,  rifie  (steel)  j  No.  IS,  West  Point 

[Object  ot  firing  rounds  786-788,  to  determine  whether  shell 


Date. 


1889. 
July  12 

July  12 


July  12 


July  12 


July  12 
^uly  12 


Jtily  12 


Jiay  12 


Cannon. 


3.2  inch  B.L.rifle  (steel).  No. 
18,W.P.F.  * 


No. 
of 

Powder. 

fire. 

Kind. 

Weight 

702 

*                       "■ 

Lbs.  Oz. 
3    12 

-  793 

3    12 

794 

3    12 

796 
796 

1 

c 

3    12 
8    12 

797 

• 

oB 

1 

8    12 

798 
799 

M 

• 

1 

3    12 
3    12 

• 

t 

Prqjeotile. 


Kind. 


fill 


Weight 


5ifl^ 

H&li- 

'S^-a'S 

1  ^^ 

Lba.Oz. 

alb  3 

al6  3 

615  2 

6l5  2 

(115  8 

el5  2} 


Ele- 

va- 

iion. 


O      I 

2  82 
2  35 

1    2 

1    2 

1    2 

1    2 


18^ 


5    "S^ 


SI  1 

ml 

CO 


/15    3 


/15    3 


1    2 


1    2 


Wind, 
sta^ength 
and  di- 
rection. 


I 

9 
S 

6 


• 


a  Including  2  pounds  lead,  6  ounces  sand. 
b  Including  1  pound  13j^  ounces  lead,  9  ounces  sand. 
e  Including  2  pounds  ij  ounces  lead,  5  ounces  sand. 
d  Including  3  ounces  It.  L.  powder,  bursting  charge. 
« Including  2|  ounces  K.  L.  powder,  bursting  charge. 

/Inolnding %  ooiioes  hraaa  waaher  under  foia,  1  pound  a|  ounces ftiaa,  % oimoea  K. L. powder,  bnrat* 
Ing  charge. 
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Fmindryy  at  Sandy  Nook,  N.  J.,  July  liS,  1889 — Continued, 
would  break  tip  when  not  weighted  with  lead  and  sand.] 


Fo6e 

iw>tat — 


Time  of 
flight.y 


B^a, 


2 


2A 


Bm9. 


Lo0t 


Calcu- 
lated 
tiino  of 
flight. 


B^a, 


1.962 


S  Fired  firom  fleld-gnn  plat- 
fonn  at  l-mile  target. 


Fired  from  fleld-gun  plat- 
form at  1,000  yarda  target, 
with  screen  120  yarda  In 
firont  of  it.  Screen  20  feet 
high  bv  13  feet  wide.' 
Target  12  feet  high  by  62 
feet  long.  FriotSon  porim- 
ers,   long. 


Firing  oondnoted   by  the 
proof  offloer. 


Special  roraarlca  about  each  Are,  nnch  as 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of  pro- 
Jecdle  in  flight,  scattering  of  fragments, 
etc.,  and  mecrological  data. 


Struck  target  6  Ibet  below  and  3  feet  G  inches 

to  right  of  center  of  bnirs-eye. 
Struck  target  6  feet  below  ana  5  feet  0  inches 

to  right  of  center  of  bull's-eye. 

Struck  screen,  left  edge,  A  feet  fWmi  top. 

Struck  target  IS  feet  from  left,  8  feet  from 

top. 
Struck  screen  4  feet  0  inches  from  top,  2 

feet  6  inches  from,  left  edge.    Struck  tar- 

getil  feet  flrom  top,  21  feet  from  left  edge. 
Percussion  igniter  removed.    Struck  screen 

3  feet  from  top,  3  feet  8  inches  from  left 

edge.    Struck  target  4  feet  firom  top,  23 

feet  firom  left  edge.    Did  not  esplode. 
Burst  20  feet  in  front  of  screen  at  height  of 

screen.    Fragments   in    top    of    screen. 

Fragments  urough  right  edge  of  target, 

top  and  bottom. 


Left  brake' came  off  wheel.  Struck  screen 
9  fiaet  i^om  top,  1  foot  firom  rizht. 
Strudk  target  at  oottom,  38  feet  from  left, 
and  did  not  burst.    Cut  brace  behind. 

Struck  screen  4  feet  tnm.  top,  8  feet  6  inches 
from  left.  Struck  target  6  feet  firam  top, 
22  feet  fhmi  left,  and  cud  not  burst. 


f  KMMnd  by  atop  watoh.   TIbm  to  instant  of  exploaioii* 
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Beooriof firing  uiitkS.S-iiuA  B.  L.  Hfii  (iCttt),  No.  18,WMt  P«i»l 
[OkjMt  of  flrlng,  le  t«t  FiuikAsd 


Powdai. 

Proj^ 

».. 

Date. 

Cuoon. 

ND-Of 

Kind. 

Wolght 

K... 

Welgbt 

Fu» 

me- 

tlOD. 

Beeoil. 

„,j^  .  „   ,     .-    ^^, 

IBS*. 

Ho.  18.  W.  P.  J. 

U(.Oi. 

Lb,.(h. 

«.  /». 

Not.    1 

m 

1    IS 

■11    8 

B 

OH 

Hot.    1 

m 

•  11 

11    8 

B 

OK 

KOT.      1 

m 

1    IS 

t 

•11    8 

B 

100 

Mov.    1 

soo 

1  11 

3 

•^    8 

B.... 

1  30 

Hot.    1 

Ml 

a  13 

i 

•11    8 

B 

190 

Hot.    1 

on 

3    IS 

e 

•11    I 

1  80  :      1    0  1 

Not.    1 

m 

S    11 

•IB    8 

lao 

8    . 

Hot.    ] 

DM 

3    13 

•11    8 

A 

180 

3    0 

Hot.    1 

tK 

SI 

t    IS 

. 

•IS    8 

A 

180 

8  e 

Not.    J 

Wt 

>    13 

•13    8 

A 

180 

1  s 

■a 

■^ 

Hot.    a 

W7 

J 

1    U 

Ml    8 

A 

300 

■    8 

Not.    S 

BM 

>    12 

11    8 

A 

141 

8    0 

Hot.    2 

K» 

1 

A.... 

Hot.    3 

tu 

3    13 

•11    8 

B.... 

0 

3U 

13    0 

Not.    S 

Not.    9 

B13 

1 

1    13 

•IB    8 

A 

ISO 

IS    0 

S 

Not.    t 

>U 

h 

3    13 

18    1 

B.... 

360 

18    0 

Hot.    1 

>U 

ri 

1    13 

•13    8 

0 

3U 

'i 

l 

I 

1 

Not.    1 

9U 

>    13 

•11    8 

A 

310 

H  0 

Not.    2 

S1< 

3    IS 

•13    8 

A 

3N 

IS  0 

Sot.    a 

911 

1    13 

•13    8 

B 

ISO 

IS    0 

Not.    1 

fll8 

t    13 

11    8 

B.... 

350 

IS    0 

Nov.    2 

ns 

■    IS 

•U    8 

C 

SIO 

IB    0 

Not.    2 

no 

1    U 

•11    8 

C 

IM 

u  « 

Not.    J 

m 

i    11 

1 

11    S 

c 

IM 

1*   0 

EEPOET  OF  THE  CHIEF  OF  ORDNANCE. 
^undrg,  ttt  Sandy  tToolc,  N.  J.,  from  Novtnbvr  I  (o  November  S,  1389. 
AncDAl  paint  combliufilaii  tajB.] 


w  of  flight 


liled  (InM 
)f  flight." 


It 
ill- 


Bpaolal  n 


:s  about  ttwh  lire,  loob 


•^V' ' 


Find  Ib  41nDllon 


■rtrasr  Mled.  Shall  itnok  ground  at 
i^'J  feet  lu  frontof  targeti  bornt  on 
■Iriktng. 

'lellatruokgTouud  Mt70roeClu  rront 

'  '    t  l,OM-yudi  tkf. 

. „ Mir«tb«jaiid 

urget^  bunt  on  itrlklDC. 
miell  itraok  ernaDd  BOO  Fm(  bsjond 
tATgot;  buratoa  itrlklDg. 


Shell  ttfiick  groaud  TCO  fSat  bfljoad 
Uigst;  bunt  OD  atiiklDg. 
Capt.  John  K.  Oreer,  OrdnmiM  Depart- 
roScer;  Uanl. C<^I>.  W.Flagler. Unl- 

IJhellitiackgniimd  WSyai^t  bsfond 
mile  target^  bnrat  od  atrikiliE. 

Shell  ilroDk  groaod  tTQ  vani*  Wood 
Urgst;  bunt  on  striking. 

SbeUliroks  np  In  gnn. 

Shell  burat  in  air  35a  bai  In  fMnt  of 


abreaat  of  mlla  targ«t  SO  tfl  luo  yanla 
oati  rlooohottAd  and  bnreL 

SuQO  aa  preceding  round,  except  that 
■hell  bunt  under  watar. 

PrimarbUad.  Same  aaronnd  818.  ei- 
oept  that  ahell  oame  oat  of  water 
and  riooofaett«d  orw  IL  Think  that 
ftiH  mnit  have  blown  out  without 
dMOoying  Hboll. 

Shell  bunt  in  air  31S  bet  in  fnmt  of 

Shell^nnt  Id  all  4as  fBM  In  front  of 

tw^M. 
Shell  burat  In  air  940  fMt  in  frontof 

target. 
Shall  bunt  in  air  UO  f<ut  in  ftont  of 

Shell  bunt  In  idr  SU  fkot  in  front  of 

Blwll  atmok  watar  sanlT  oppoaita 
1.0<W.;ardi  twget,  and  bunt  on  ittik- 

SIhII  atruok  noiml  tU  nnli  barand 
taigM  Mid  bwat  on  Btiblng. 


rired  in  direotlcni  of 
Use  of  poliB  aet  up 
down  tha  baaehto 
tlw  laft 


IrlDC  aondBotad  bj  Capl  John  S.  aner,  Ordnaaoa  Depait- 
mant,  aialatant  proof  oiBoei  i  Lieut.  CoL  D,  V.  Flagler,  Ord- 
nance  Departmont.  pnnmt 
Xbe  obMCTaUona  alone  tha  range  were  nade  hj  Capt.  Greor 
Ud  a  party  of  enlisted  men  itatlonad  along  a  Una  paralial 
to  that  of  the  polea. 


tlnltlal  vdodty,  1,BTB  feet  par  •« 
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Becord  of  firing  mthS,£-inoh  B,  L.  rlfie  {steel).  No.  IS,  JFe^t  Poini 

[Ol^eot  of  firing,  to  test  Frankford  Arsenal 


Powder. 

Prqjeotile. 

Date. 

GaBson. 

No.  of 
flro. 

Blcvii 

tlOU 

Fuse. 

- 

Kjjid. 

Weight. 

Kind. 

Weight. 

a.2-inch  B.  L.  rifle  (steel),  No.  18, 

« 

W.P.F. 

1890. 

IM.Oz. 

lAf.  Oz. 

O     1 

Apr.  24 

► 

1012 

3    12 

*\Z    Z\ 

I  10 

f 

Apr.  24 

1013 

8    12 

*13    8^ 

1  lU 

Apr.  24 
Apr.  24 

• 

1014 
1015 

• 

8    12 
3    12 

*18    3| 
•13    3i 

1  10 
1  10 

§ 
t 

Apr.  24 

1016 

« 

3 

3    12 

Q  shell,  3 
Ito  rece 
point  o 

*18    ^ 

I  10 

•3 

Apr.  24 

• 

1017 

1 

8    12 

m% 

*18    3i 

1  10  1 

Apr.  24 

• 

1018 

\^ 

8    12 

|l«4 

•13    3^    1  10 

s 

Apr.  28 

1010 

• 

8    12 

'Shelln-) 

tl3    0     15 

Apr.  28 

_^L        ^    ^^^^^L    ^     ^   ^   ^^    ^   ^k    ^    ^h    ^k   ^^    ^  ^^  ^»    A     A    ^     ^     ^     ^    A^^^^A^ 

1020 
1021 

• 
iH 

8    12 

8    12 

banded  .j 

tl8    0 

1    2 

o 
5 

Apr.  28 

«k    #  V^^k  ■  ■■•■■■WSwBVflWVVV  ••••■■•   • 

Ti8  0    1  z  : 

Apr.  28 

1022 

1 

8    12 

Serrfoe 
shell. 

tl3    0     1    2  ' 

1 

.a 

Apr.  28 

1023 

• 

8    12 

Lot  229. 

ti3  0 ;  1  2 

'Apr.  28 
Apr.  28 
Apr.  28 

• 

1024 
1025 
1028 

• 

M 
§ 

3    12 
8    12 
8    12 

11  shell,  8  calibers 
rth,  altered  to  re- 
Tankford  Arsenal 
nnblnation  fuse. 

•18    3^ 
•13    8J 

*18  H 

1    2 
1    2 
1    2 

1 
1 

• 

•Hi 

1 

Apr.  28 

1027 

3    12 

1^1  & 

•18    3| 

1    2 

V 

•  IiMflading  1  pound  2|  ouBces  Aue,  6  ounoes  musket  powder,  bursting  dharge.      t  Natural  weight. 
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Foundry,  at  Sandy  Hook,  N,  J,,  from  April  S4  to  AprU  28, 1890, 
point  oombination  Aim,  pattern  of  April.  ISM).] 


Time  of 
flight. 


llot  takflD. 
Lost 


3^ 


2A 


Gun  mounted  on  Bnffington  steel 
field  carriage  No.  1,  with  old  spiral* 
spring  brakes.  Gun  standiiLg  on 
hiurd  sand  about  300  feet  in  front 
of  battery.  De  Bange  gas-cbeok. 
Fired  at  l^OOO-yards  tarset.  Frio- 
tion  primers,  long.  In,  all  the 
firings,  owing  to  the  length  of 
cartridce,  breechblook -was  closed 
withdimenity.  Siring  conducted 
by  the  proof  officer.  Bounds 
1019  and  1020  sighted  left  edge  of 
screen.  Fired  at  screen  120  yards 
in  f^nt  of  1,000-vards  target. 
Screen  20  feet  hign  and  18  feet 
wide.  Giin  sighted  a  little  to  the 
left  of  middle  of  screen;  rounds 
1021  to  1026.  indnalTtt. 


Special  remarks  about  each  fire,  snob  as  effect  on 
piece,  action  of  breeoh  mechanism,  oonsumption 
of  powder,  sound  of  projectile  in  flighty  scat- 
terittg  of  fragments,  etc.,  and  of  me&ological 
data. 


Fuse  set  at  2  seconds.  Shell  burst  in  the  air  580 
feet  in  ftx>nt  of  target 

Fuse  set  at  2\  seconds.  Shell  struck  ground  475 
feet  behind  target;  did  not  burst. 

Fuse  set  at  2  seconds.  Shell  struck  ground  660 
feet  behind  target;  burst  on  striking. 

Fuse  set  at  2  seconds.  Percussion  plunger  re- 
moved. Shell  burst  in  the  air  300  feet  in  front 
of  target;  piece  of  shell  struck  15  feet  in  front 
and  ncochetted  throogh  target. 

Fuse  set  at  2  seconds.  Poroussion  plunger  re- 
moved. Sh^  burst  in  the  air  300  feet  in  f^nt 
of  target 

Fuse  set  at  2  seconds.  Shell  burst  in  the  air  525 
feet  in  front  of  target 

Fuse  set  at  2  seconds.  Shell  burst  in  the  air  650 
feet  in  finont  of  target 

Sighting  shot  Shell  strook  660  feet  behind  tar- 
get 

Sighting  shot.    Shell  struck  1,000-yards  target 

Sighting  shot.  Shell  struck  160  feet  in  rear  of 
target 

Sighting  ahot  Shell  struck  160  feet  in  rear  of 
target 

Sighting  shot.  Shell  struck  in  the  center  of 
Horeen. 

Igniter  removed.  Shell  struck  1|  feet  f^om  top 
and  to  the  left;  burst  20  feet  benind  screen. 


Igniter  removed.  Shell  struck  above  center  of 
screen  and  paased  through  target  beyond;  did 
not  burst 

Igniter  removed.  Shell  struck  screen  above  cen- 
ter and  burst  10  feet  in  rear. 


Fuse  set  at  4  seconds.     SheU  paased  through 
screen  and  burst  10  feet  beyond. 


FLATE   1 


Col.D.W.  FUgler-B 
COMBINATION    FUZE 


0^ 


brdsa  1 


Appendix   20. 


REPOBT  ON  MANUTACTXIEE  AND  DESCRIPTION  OF  FBANKFOBD  ARSE- 
NAL COMBINATION  FUSE  WITH  TUBULAR  TIME  TRAIN. 

(Three  plates.) 

THB  FBANKFOSD  ABSBNAL  OOMBINATION  FUSE  (TUBULAB  TIME 

TBAIN).  • 

DxscBiPTioir.    (See  Plate  i.) 

This  fuse  comprises  a  time  element  and  a  x>erca8sion  element  The 
body  of  the  fuse  is  of  bronze.  The  time  element  is  assembled  in  and 
about  the  front  purt  of  the  body  while  the  percussion  element  is  con- 
tained in  the  rear  part  The  time  element  consists  of  the  concussion 
plunger^  firing  pin,  cone,  time  train,  cover,  cap  (clamping  the  cover), 
and  clamping  nut 

The  concussion  plunger  is  of  bronze,  cylindrical  in  shape,  and  con- 
tains the  priming  composition  in  a  recess  at  its  base.  Its  upper  ex- 
tremity is  pierced  to  receive  the  safety  pin,  which  prevents  premature 
movement  of  the  plunger  during  transportation  or  handling.  Six  lugs 
project  from  the  periphery  of  the  upper  base  and  support  the  plunger 
on  the  fuse  body  after  removal  of  the  safety  pin.  They  have  a  break- 
ing weight  of  30  pounds,  sufficient  to  insure  safety  in  handling  after 
removal  of  the  safety  pin. 

The  firing  pin  is  of  steel  and  is  driven  into  the  body  at  the  base  ol 
the  plunger  channel. 

The  compressed  powder  ring  is  made  of  fine-grained  powder  pressed 
in  a  mold.  It  is  held  in  its  channel  by  a  brass  ring  and  is  ignited  from 
the  primer  through  four  holes  in  the  fase  body. 

The  cone  is  mt^e  of  an  alloy  of  50  parts  lead,  25  tin,  and  6  antimony, 
and  is  held  in  place  on  the  fhse  body  by  the  clamping  nut  and  a  steel 
pin.  The  latter  prevents  independent  rotation  of  the  cone^  A  lip  on 
the  base  fits  tightly  in  a  corresi>onding  groove  in  the  frise  body  and 
serves  as  a  gas-check,  preventing  possible  premature  ignition  of  the 
powder  in  the  fuse  chamber.  A  left-hand  helicoidal  groove  on  the  cone 
receives  the  time  tram,  which  communicates  by  a  connecting  tube  of 
bronze  with  the  powder  chamber  of  the  fuse. 

The  cover  is  of  brass  and  is  held  in  place  by  the  cap  and  a  small  pro- 
jecting pin  in  the  ftase  body  fitting  into  a  slot  in  the  base  of  the  cover. 
It  ha8  a  groove,  corresx>onding  to  the  time  train  on  the  cone,  and  is 
pierced  with  holCvS  numbered  from  1  to  15,  corresponding  to  the  seconds 
of  graduation,  the  spaces  between  consecutive  holes  being  subdivided 
into  fifths  and  pierced  or  countersunk  at  the  divisions. 
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The  cap  is  of  brass^  and  has  two  holes  on  its  upper  surface  for  the 
wrench. 
The  clamping  nut  is  of  brass.    It  holds  the  cone  on  the  body. 

THE  PERCUSSION  ELEMENT. 

• 

This  consists  of  the  plunger  (a  brass  case  filled  with  an  alloy  of  1(> 
parts  lead  and  1  part  tin),  a  firing  pin  of  steel,  and  the  percussion 
igniter.  ,  • 

The  percussion  igniter  is  of  brass.  The  surface  pf  the  igniter  and 
plunger  are  grooved  parallel  to  the  axis  of  the  fuse  to  furnish  communi- 
cation from  the  powder  chamber  of  the  fuse  to  the  interior  of  the  pro- 
jectile. A  tin-foU  ring  separates  the  powder  charge  of  fuse  from  the 
igniter.  A  copper  disk  closes  the  rear  passage  to  the  igniter  priming 
and  withstands  the  pressure  of  the  firing-pin  point  shoidd  the  velocity 
of  the  shell  be  diminished  sufficiently  U)  permit  forward  movement  of 
the  plunger. 

The  bottom  of  the  fuse  is  closed  by  a  brass  nut,  grooved  for  the  pas- 
sage of  the  flame  to  the  powder  charge  of  the  shell.  The  openings  are 
covef'ed  by  a  paper  or  tin-foil  disk. 

The  weight  of  the  fuse  is  16  ounces. 

ACTION  AS  A  TIME  FUSE. 

For  a  whole*number  of  seconds,  as  12 : 

Pierce  the  time  train  and  cone  at  right  angles  to  the  axis  of  the  latter 
through  the  hole  in  the  cover  numbered  12.  Eemove  the  safety  pin. 
When  the  gun  is  fired  the  shock  of  discharge  breaks  or  straightens  the 
lugs  on  the  concussion  plunger,  which  is  thrown  to  the  rear,  striking 
the  firing  pin  and  igniting  the  priming.  The  flame  ignites  the  com- 
pressed powder  ring  through  the  communicating  holes,  and  theue<^ 
reaches  the  time  train  through  the  hole  in  the  cone.  At  the  end  of 
twelve  seconds  the  flame  reaches  and  ignites  the  charge  of  powder  in 
the  projectile. 

The  fiise  may  be  cut  to  fifths  of  a  second  directly,  and  close  approxi- 
mation to  tenths  given  by  inclining  the  piercing  tool. 

ACTION  AS  A  PERCUSSION  FUSE. 

When  the  gun  is  fired  the  shock  of  discharge  forces  the  percussion 
plunger  to  the  rear,  driving  the  firing  pin  through  the  plunger.  When 
the  projectile  strikes  an  object  the  plunger  is  thrown  forward,  and  the 
pin  ignites  the  primer.  The  flame  is  communicated  to  the  powder 
chamber  of  the  fuse  when  it  passes  to  the  powder  charge  of  the  i>ro- 
jecUle. 

DEVELOP;V£KNT  AND  MANUFACTURE. 

The  manufacture,  up  to  the  present  time,  has  been  in  the  experimen- 
tal stage,  temporary  tools  being  improvisexl  for  the  work.  It  is  only 
since  the  fuse  has  been  brought  to  its  present  degree  of  perfection  that 
the  tools  necessary  for  economical  production  of  the  fuses  in  quantity 
have  been  put  in  process  of  fabrication. 

The  experimental  work  was  inaugurated  in  the  winter  of  1888  and 
1889  by  Gen.  (then  Lieut.  OoL)  D.  W.  Flagler  and  continued  during 
his  command,  at  the  conchision  of  which  a  model  of  a  7-soeond  fuse, 
patterned  after  the  French,  had  been  perfected  for  trial.     Work  was 
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then  suspended  from  Kovember,  1889,  till  March,  1890,  when,  by  orders 
of  the  Department,  it  was  resumed  by  the  late  Col.  T.  G.  Baylor,  then 
in  command,  and  fuses  of  the  pattern  referred  to  above,  with  some 
slight  modification,  were  made  and  sent  to  the  proving  ground  for 
trial.    The  results  were  very  encouraging.    (See  Table  I.) 

It  was  then  directed  that  the  time  element  b^  lengthened  to  bum 
twenty-four  seconds  and  a  model  of  a  Danish  fuse  (identical  in  prin- 
ciple with  the  former),  which  was  understood  to  have  given  satisfactory 
results,  was  taken  as  a  basis  for  future  trials.  Mealed  powder  had  been 
used  for  the  train  in  the7-second  fuse,  but  the  increased  length  of  train 
now  adopted  required  a  slower  composition  in  order  that  the  size  and 
weight  of  the  fuse  might  be  kept  within  suitable  limits. 

A  24-second  fuse  was  accordingly  made  and  tried  at  the  proving 
ground,  but  with  very  unsatisfactory  results  as  far  as  the  time  element 
was  concerned. 

From  that  date  the  time  was  taken  up  in  various  trials  to  determine, 
if  possible,  the  cause  of  failure.  - 

Intelligent  action  required  that  one  or  more  fuses  should  be  sub- 
jected to  the  shock  of  discharge,  with  the  least  distortion  possible,  and 
recovered  for  examination.  A  fuse  with  percussion  plunger  removed 
was  screwed  in  a  housing  which  was  then  insert€^  in  a  shell  through 
the  base,  the  latter  being  closed  by  the  housing.  This  method  was 
suggested  by  Gapt.  Zalinski,  Fifth  Artillery.  '  On  firing  it  was  found 
that  the  brass  cover  of  the  plunger  (the  plunger,  modeled  after  the 
Danish,  then  consisted  of  a  brass  case  filled  with  alloy  of  lead  and  tin) 
had  been  forced  into  the  vents  around  the  firing  pin,  closing  them  and 
shutting  oif  the  flame  from  the  time  train,  which  was  not  ignited.  This 
and  the  other  experiments  suggested  several  modifications  as  follows: 

(1)  A  solid  concussion  plunger  of  bronze  instead  of  the  brass  case 
filled  with  alloy. 

(2)  A  ledge  at  the  base  of  the  plunger  channel  to  stop  the  plunger 
aft«r  striking  the  firing  pin,  thus  preventing  possible  closing  of  the 
vents. 

(3)  Beduction  of  the  number  and  size  of  vents  so  as  to  increase  in- 
tensity of  flame  through  each. 

(4)  Use  of  a  compressed  powder  ring  surrounding  the  vents,  thus  re- 
inforcing the  flame  from  plunger  primer. 

(6)  Omission  of  the  vent  bored  in  cone.  This  vent  was  supposed  to 
be  necessary  to  enhance  the  movement  of  the  inflamed  gas  from  the 
primer  and  compressed  powder  ring.  It  is  not  needed  with  the  mealed 
powder  train  now  used,  though  it  maybe  necessary  witti  a  slower  com- 
position. 

(6)  Priming  composition  made  more  sensitive. 

(7)  Steel  pin  used  for  concussion  primer  instead  of  bronze.  The 
bronze  pin  was  turned  on  the  body  of  the  ftise.  This  part  of  the  cast- 
ing was  sometimes  faulty,  making  the  pin  un  reliable. 

For  the  next  trial  the  length  of  the  fuse  was  ordered  limited  to  fifteen 
seconds,  which  permitted  the  use  of  meal^  powder,  used  in  the  7-second 
fuse,  instead  of  the  slower  composition  used  in  the  trials  of  October  18, 
1890.    This  was  considered  advantageous. 

WAB  91— YOL  in IQ 
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Table  I.- 


REPObT  OP  THE  CHIEF  OF  ORDNANCE. 

'Ftankford  Arsenal  conibinaiion  French  fMdifled  fuse  {model  April,  1890), 
fired  at  Sandy  Hook  proving- groundy  April  28  and  June  S,  1890, 


No. 

Fasesot. 

Observed  times. 

Burst  from  1,000-jards 
target 

Bemarks. 

1 

•2 

3 

4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 

Seconds. 

Sees. 
1.8 
2.2 
L9 
2.3 
2.8 
2.2 

1.6 
L6 
Lost. 
8.4 
8.4 
5.4 
6.8 
5.8 

Sees. 

Sees. 

610  ftet  front. 

• 

Elevation,  V>  V  2". 

* 

Elevation,  2P  50'. 
Elevation,  40  00*. 

660  feet  fit)nt 

660  feet  front 

310  feet  ttont 

Just  in  rear. 

10  feet  rear. 

2 
2 

4 
4 
4 
6 
6 
6 

June  * 

Lost 
L4 
Z.2 

Lost 
3.4 
6.2 
6.2 
5.2 

2,1890. 

Lost 
1.6 
8.6 
3.2 
8.2 

Lost 
5.2 
5.4 

>Short  of    l,000.yard8 
\    target 

SShort  of  1-mile  target. . 
>Beyond  1-mile  target.: 

Table  IL — Frankford  Arsenal  oomhinatxon  fuse,  fired  at  Sandy  Hook  proving  around, 

July  7, 1891, 


No. 

Cut 

Observed  times. 

Bemarks. 

Capt 

Baker. 

(Watch.) 

Gill. 
(Clock.) 

Lieut 
Gibson. 
(Watch.) 

Lieut 
Wheeler, 
(Watch.) 

1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15» 
16 
17 
18 
19 
20 

Inch. 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.6 
0.5 
0.5 
0.5 

Seeonds. 

1 
L25 

Seeonds. 
1.2 

Seeonds. 
L25 
1 

.75 
L125 
L125 
1 
1 

L25 
L25 
1.375 
1.125 
1 

1.5 
1 
1 

1.125 
L125 
1 
1 
L25 

Seeonds. 

L75 

1 

.75 
.75 
.75 
,75 

1 

L25 

.75 
.75 

1 

Elevation,  IV>.  Average  times : 
Mr.  Gill,  .96  second ;    Lieut 

Gibson,  1.11  seconds;  Lieut. 

Wheeler,  .97  second;  Capt. 

Baker,  1.06  seconds. 

1.25 
1.25 
L25 

L3 

1 

.9 
.8 

1 

.9 
.9 

1 

1 

1.5 
1.25 

1 

1 

1 

.75 
.75 
.75 

1 

.8 
.8 
.8 

.75 
L25 

1 
1 

JULY  7  AND  8,  1891.    IlANGB,l  MILE. 


No. 

Cut 

Inches. 

1 

2,75 

2 

2.75 

3 

2.75 

4 

2.75 

5 

2.75 

6 

2.75 

7 

2.75 

8 

2.75 

9 

2.75 

10 

2.75 

11 

2.75 

12 

2.75 

Observed  times. 


Capt. 

Baker. 

(Watch.) 


Seeonds. 
5.00 


4.00 


Mr.  J.  S. 

Gill. 
(Clock.) 


Seeonds. 

4 


4.2 
3.6 
Did  not  reach  target 


Lieut 
Gibson. 
(Watch.) 


Seeonds. 
4.6 
4.25 
4.5 
4.25 


4.00 

4.00 

3.75 

4.00 

4.2 

4.00 

3.75 

4.25 

8.75 

4.00 

3.8 

4.25 

4 

4.25 

4.125 

4.25 

4.25 

4.50 

4.125 

4.25 


Burst  from 
target. 


Yards. 

25  rear. . . 

80  front . 

8  rear... 

84  front.. 


82  front  .... 
39  ftt)nt . . . . 

22  front 

28  front 

16  front 

15  front  .... 
10  rear 


Bemarks. 


Elevation  30.  Average  times 
Lieut  (Tibson,4.29  seconds; 
Mr.  Gill, 3. 89  seconds ;  Capt 
Baker,  4.16  seconds. 
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Table  II. — Frankford  Arsenal  c<nnhination  fuse^  fired  at  Sandy  Hook  proving  ground, 

July  7, 1891 — Cou tinned. 

JULY  8,  1891.    RANGE,  3, 000  YARDS. 


No. 

Cut. 

Observed  times. 

6nn  eleva- 
tion. 

Burst  firom  target. 

Capt  Baker. 
(Watch. ) 

Lient.  Gibson. 

1 
2 
8 

4 
5 
6 

Inches. 
6.5 
6.5 
6.5 
6 

5.5 
5.5 

Seconds, 

Seconds. 

o 

6 

8 
7 
7 
7 
7 

Tards. 
600  rear.* 
3U0rf.ar. 
300  rear. 
270  rear. 
133  roar. 
91  rear. 

10.25 
-10 
9.5 
9.25 
&625 

10 
9.5 
9 
8.5 

*0n  Btriking  grouniL 
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Table  I.- 


REPObT   OP   THE   CHIEF   OF   ORDNANCE. 

-Ftankford  Arsenal  conibinaiion  French  modified  fuse  {model  April,  1890), 
fired  at  Sandy  Hook  proving^ground,  April  28  and  June  2,  1890, 


No. 

Fnseset. 

Observed  limes. 

Burst  from  l^OOO-yards 
target 

Bomarks. 

1 

'2 
3 
4 
5 
6 

7 
8 
0 
10 
11 
12 
13 
14 

Seconds. 

Sect. 
L8 
2.2 
1.9 
2.3 
2.8 
2.2 

L6 
L6 
Lost. 
3.4 
8.4 
6.4 
6.8 
6.8 

Sect. 

Seca, 

610  feet  front. 

• 

Elevation,  V>  0*  2", 

* 

Elevation,  2f>  60'. 
Elevation,  40  00'. 

660  feet  ft^nt 

660  feet  front 

810  feet  ttont 

Just  in  rear 

10  feet  rear 

2 
2 

4 
4 
4 
6 
6 
6 

June ' 

Lost. 
1.4 
4».2 

Lost. 
3.4 
6.2 
5.2 
6.2 

2, 1890. 

Lost 
L6 
8.6 
3.2 
3.2 

Lost. 
6.2 
6.4 

>Short  of    l,000-yard8 
S    twrget 

SSbort  of  1-mile  target. . 
>Beyond  1-mile  target..' 

Table  II. — Frankford  Arsenal  oomhinaUon  fuse,  fired  at  Sandy  Hook  proving  ground, 

July  7, 1891, 


No. 

Cut 

Observed  times. 

Bemarks. 

Capt 

Baker. 

(Watch.) 

Mr.  J.  H. 

GiU. 
(Clock.) 

Lient. 
Gibson. 
(Watch.) 

Lient. 
Wheeler, 
(Watch.) 

1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15» 
16 
17 
18 
19 
20 

Inch. 
0.6 
0.6 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.5 

Seconds. 
1 
L25 

Seconds. 
L2 

Seconds. 
L25 
1 

.75 
1.126 
L126 
1 
1 

1.25 
L25 
L376 
1.125 
1 

1.6 
1 
1 

1.125 
1.125 
1 
1 
L25 

Seconds. 

L76 

1 

.75 
.76 
.76 
.76 

1 

L26 

.75 
.75 

Mr.  Gill,  .96  second;    Lieut. 
Gibson,  1.11  seconds;  Lieut 
Wheeler,   .97  second;  Capt. 
Baker,  1.06  seconds. 

< 

1.25 
1.25 
1.25 

L8 

1 
.9 
.8 

1 

.9 
.9 

1 

1 

1.5 
1.25 

1 

1 

1 

.75 
.75 
.75 

1 

.8 
.8 
.8 

.75 
L25 

1 

1 

JULY  7  AND  8,  1891.    ItANGE.l  MILE. 


No. 

Cut 

Inches. 

1 

2.75 

2 

2.75 

3 

2.75 

4 

2.75 

6 

2.75 

0 

2.75 

7 

2.75 

8 

2. 75 

9 

2.75 

10 

2.75 

11 

2.75 

12 

2.75 

Observed  times. 


Capt. 

Bakor. 

(Watch.) 


Seconds. 
5.00 


4.00 


Mr.  J.  H. 

Gill. 
(Clock.) 


Seconds. 

4 


4.2 
3.6 
Did  not  reach  target 


Lieut 

Gibson. 

(Watch.) 


Seconds. 
4.6 
4.26 
4.6 
4.25 


4.00 

4.00 

3.76 

4.00 

4.2 

4.00 

3.76 

4.25 

3.75 

4.00 

3.8 

4.25 

4 

4.26 

4.125 

4.25 

4.25 

4.50 

4.125 

4.25 


Burst  from 
target 


Yards, 

25  rear 

80  front .... 

8  rear 

34  front 


82  front 

39  front .... 
22  fr*ont . . . . 

28  firont 

16  front . . . . 

15  front 

10  rear 


Bemarks. 


Elevation  3<^.  Average  times: 
Lient  Gibson,4.29  seconds; 
Mr.  Gill, 3. 89 seconds;  Opt 
Baker,  4.16  seconds. 
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Tablk  II. — Frankford  Arsenal  combination  fuse,  ^red  at  Sandy  Sook  proving  ground, 

July  7,  1S91 — Continued. 

JULY  8,  1891.    KAKaE,3.000YAKDS. 


No. 

Cat. 

Olxserved  times. 

6an  eleva- 
tion. 

Burst  from  target 

Capt  Baker. 
(Watch. ) 

Lieut.  Gibson. 

1 
2 
8 

4 

1 

Inches. 
6.5 
6.5 
6.5 
6 

5.5 
5.5 

Seconds, 

Setonds. 

o 

6 
8 
7 
7 
7 
7 

Yards, 
600  roar.* 
aOOw^ar. 
SOOrear. 
270  rear. 
133  rear. 
91  rear. 

10.25 
*10 
9.5 
9.25 
8.625 

10 
9.5 
9 
8.5 

*0n  striking  ground* 
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Record  o/firing  tirith  3J-lnch  D.  L.  rijfd  (tieel),  !fo.  IS,  Wett 


Powder, 

Pcfileettle. 

ElSTS- 

Uon. 

^;' 

Sato. 

are. 

EiDd. 

Weight. 

Kind. 

Weight. 

Fi»«. 

V,:Oi. 

Lb,.Oz. 

o    - 

£«*. 

toss 

-13    7i 

1  a 

i 

1| 

Apr.  28 
Apr.  2S 

P.  M.-.. 

KfflS 

». 

3    13 

IIS 

1 
It 

•13    7| 

na  71 

1    2 

1^ 

1 

21 

1/i 

^Apr.  28 

1031 

mI 

B    12 

•13    7| 

1    2 

|l 

2^ 

Apr.  28 
Apr.  28 

losa 
vm 

1^ 

I" 

S    12 

'13  7| 
•13    71 

1  a 

at 

21 

*  InolDdlng  1  ponod  S|  auDoe*  f lua,  6  oonce*  moBket  powder,  bnnting  charge. 
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Point  Foundtyj  at  Sandy  Book,  N.  ♦/.,  April  £8,  1890, 


Fired  at  screen  120  yards  in  front  of  1,000- yards 
target. 


Fired  at  l,000-yard8  target. 


Fired  at  sereen  120  yards  in  front  of  1,000-yards 

target. 
Firing  condncted  by  the  proof  ofiBcer. 


Special  remarks  about  each  fire,  snch  as  effect  on 
piece,  action  of  breoch  mechanism,  consumption 
of  powder,  sound  of  pnijectile  in  fiight,  scattering 
of  fragments,  etc.,  and  metrologieaidata. 


Fuse  set  at  2  seconds, 
of  screen. 


Shell  burst  250  feet  in  front 


Fuse  set  at  2  seconds.    Shell  burst  000  feet  in  front 
of  target. 

Fuse  set  at  2  seconds.    Shell  boret  600  feet  in  front 
of  target.  . 

Fuse  set  at  4  seconds.    Shell  bnrst  810  feet  in  front 

of  target. 
Fuse  set  at  4  seconds.    Shell  passed  through  target 

and  burst  Just  beyond. 
Fuse  set  at  4  seoonus.    Shell  passed  through  screen 

and  burst  10  fddt  beyond.  v 


EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Bteord  0/ firing  wit*  S.S-iach  B.  L.  Hfie  (iiteel),  No.  18,  West 
lOUkct  at  Bring,  U>  determioe 


Poirdet. 

Pmlectile. 

He- 

Elnd. 

Weight 

mud. 

WelK^l 

Uf.  (fa. 

1 

■',? 

1 

IB    7i 

JuDe   a 

lOBa 

a  IS 

111* 

IM 

1 
1 

m 

i 

5 

1 

13    7 

a 

■'.3 

« 

S    12 

1 

IB    S 

3G0 

! 

1113 

Mu.  IB.  Wei?  Point 

i 

1 

■'.a 

•s 

IB    S 

J-ont    % 

s  u 

aw 

I 

a  13 

■a 

i 

-a 

*M 

1 

IB    7 

June    a 

1114 

a 

'.a 

■" 

l 

u  a 

Jone   a 

]087 

3    13 

11  IB 

5 

■'.3 

i 
1 
1 

la  a 

! 

JiiB*  a 

1088 

8    13 

nil 

•1  1 

t5) 

iM 

111 

IB    «t 

tMukat  poardd,  bunUug  cbarg«, 
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Point  Foundry f  at  Sandy  Hook,  N.  J.,  June  £,  1890, 
tixna  of  bumfaig  of  fuBes.] 


Fuse 
set 
at— 


8«c$. 


2 


6 


fss 


50M. 


If 


11 


Lost... 


H 


B| 


B| 


B| 


ftt 


eoo*1 


Sms, 
Lost.. 


1| 


Si 


Lett... 


3} 


6i 


5» 


6i 


all 


Sect. 
Lost.. 


If 


3g 


8i 


8| 


Lost... 


(i 


61 


Gan  monnted  on  BnfBngton  steel 
field  carriAge  No.  X,  witli  old 
spiral-spring  brakes.  Cannon 
motion  primers  (e:Kperiroental). 
with  modified  priming. 


Fired  in  direction  of  ItOOO-yaxds  [ 
target. 


'  Fired  in  direction  of  1 
get 


mile  tar- 


Spedal  remarks  about, each 
fire,  snob  as  effect  on  piece, 
action  of  breech  roechan* 
ism,  oonsnmption  of  pow- 
der, sound  ox  projectile  in 
flight,  seattenng  of  frag- 
ments, eto.,  and  metrolo^- 
caldata. 


Burst  short  of  1,000-yards 
target. 


Da 


Bant  short  of  1-mile  target. 


Da 


Do. 


Burst  beyond  1-mile  target. 


Do. 


Do. 


Difficulty  in  closing  breechblock  at  each  fire,  owing  to  lengtli 

of  cartridge. 
Firing  conducted  by  the  ^roof  officer. 


BEPOHT  OF  THE  CHIEF  OF  ORDNANCE. 

Rtoard  0/  firing  toM  S.t-i»<A  B.  L.ri/U  (*ltel),  No.  IS,  Wetl  Point 

[OljHt  of  flriog,  to  teat  Fnokrord  Anenal 


Ko.Df 
fln. 

P«rf«. 

Pna«etilB. 

EI»T>- 

FOM 

1 

B«- 
<»iL 

■wind. 

Data. 

Kind. 

Weight 

Kind. 

wdgbt 

Oc'^27 

P.M. 

181B 

uso 

1311 

1 

i 

i 

u 

1 

t'n 
»  11 

t    13 
S    IS 

g    U 

B    IS 

1 

1 

i 

1 
1 

1 
?! 

'■■1 

10  DO 
ISOO 
BOO 
BOO 

B«i. 
t 

A 
BA 

A 
CB 

B 

B 

FM. 

n 

10 

10 

1 
a 

E 
1 

a 

i 
1 

i 
1 

1 
9 

1 

t 

1 

8 
1 

IS   s 

Ool.    3T 

"•s 

W    fi 

Oct.    M 

n  0 

u  s 

Oot.   37 

"•S 

13    6 

Oct.   SI 

"•S 

IS    G 

Oct.    ZT 

1S_0 

It    G 

Oct.   SB 

iai4 

■ 

A 
B 

IS  a 

Oot,    IB 

la  0 

IB    0 

Oot.    SS 

tl    0 

13    0 

*IUIIe  powder,  bnnting  charge. 


*Le«d. 

IIFuK  "A."  Fnnkrord  Aresiul  pncnaalon  plnngsr. 

iliTiue  "6,"  miditled  Danish  percnulon  plangn. 
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Foundry,  at  Sandy  Hooh,  N.  J.,  from  October  B7  to  Oetoher  $S,  1890, 
4M>mbinatioii  foses  (modified  Banieh).] 


Gun  moii2if«d  on  Bnffinffton  steel  field  carriage 
(light),  No.  17,  with  old  spiral  spring  brakes. 
Dti  Bange  gas-oherk.  Cannon  iyiction  primers 
(experimental),  with  modified  priming,  March, 
1880.    Fir^  firom  platform  on  furt  wali. 


Aimed  at  left  edge  of  8,000-yardB  target. 


Aimed  to  the  right  of  l-mUe  target 


Fired  at  3,000-yaidB  target , 


Fired  into  seaooMt  bati,  left  leetioD;  to  be 
reooYered. 


Shell  reoorered,  bnt  ftises  destroyed  to  snoh  an 
extent  by  impact  that  no  information  can  be 
gained  firom  tnem. 

Gun  dgnted  by  Lieut.  W.  W.  Gibson,  Ordnance 
Bepifftment.  Fall  of  projectfle  observed  by 
Lieut.  O.  M.  Liasak,  uroiuuioe  Department. 

Firing  oondnoted  by  the  proof  oflioer. 


Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breeoh  mechanism,  cousnmptlon 
of  powder,  sound  of  projectile  in  flif^ht,  scatter- 
ing of  fragments,  etc.,  and  metrologioal  data. 


Struclr  water  at  about  4,000  yards;  was  not  ob* 
served  in  time  to  Judge  with  certainty  whether 
or  not  it  exploded. 


Stanck  water  at  about  4,000  yards;  burst  on  strik- 
ing.    Time  of  flight.  15  seconds. 


Struck  water  at  about  4,000  yarda ;  burst  on  strik* 
ing.   Time  of  flight,  14|  seconds. 


Gun  hung  flre,  caused  by  eroded  condition  of  vent 

Eiece.    Struck  water  M about  4, 600  yards;  burst- 
ig  doubtftiL    Time  of  flight,  17|  seconds. 


Struck  water  at  8,000  yarda;  burst  on  striking. 
Time  of  flight,  0|  seconds. 


Struck  40  feet  behind  8,000-yards  target;  burst  on 
striking  ground.    Time  cv  flighty  8{  seconds. 


Frankfofd  Arsenal  perensaion  plunger. 


Kodifled  Danish  perouaaion  plunger. 


252         EEPOBT  OF  THE  CHIEF  OF  OHDNANCB. 

Becord  of  firing  wtlft  J.f-fiMA  B.  L.  Tifld  (tUtl),  Ko.  18,  tfett 
(OUect  of  Bring,  to  test  Fruikford  AncD*! 


i 

Ele™. 

ST. 

1 

Re- 

BlJ^l^. 

D«M. 

Wright 

& 

TOPllon. 

N..V.  18 

i 

B    12 

|| 

„•! 

200 

3 

|H 

9 

1 

S 

IJ    i 

A.M. 

1 

n  *D 

13    B 

S 

P 

1 

*  Rt&a  powdsr,  bimtlDB  obuK*- 
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Point  Foundry,  at  Sandy  Hook,  If*  J.,  November  19, 1890. 
oombinatloii  fases  (modified  Danish).] 


Gnu  nionnted  on  Bnffinffton  steol  field  carriage 
(Ught),  No.  17f  with  old  spiral-Bpring  brakes. 
De  Bange  gas-check.  Cannon  friction  primem 
(experimmtal),  with  modified  priming,  March. 


Fired  down  the  beach  <    Aimed  to  the  left  of  1- 
mile  target. 


Fall  of  projectile  and  time  of  flight  observed  by 
Lieut,  w .  W.  Gibson,  Ordnance  Department. 

Firing  condacted  by  Capt.  D.  A.  Lyle,  Ordnance 
Department,  assistant  proof  officer. 


Special  remarks  abont  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  prq}eciile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrological  data. 


Four  retaining  strips  left  on  igniter;  others  re- 
mored.  Burst  on  striking  jgronnd.  Time  to 
striking  ground,  5  seconds.  This  fUse  had  pre- 
viously been  bored  to  10  seconds. 

Four  retaining  stripe  left  on  igniter;  others  re- 
moved. Burst  on  striking  ground.  Time  to 
striking  ground,  6  seconds. 
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Secord  of  firing  with  S.S-inch  B.  L.  rifle  (steel),  No,  18,  West 
[Object  of  firing,  trial  of  Frankford  Arsenal  oombination  foae  (modified  Danish) 


Date. 


1890. 
Dec   18 


Dec.   18 


P.M.  < 


No. 
of  se- 
ries. 


11 


12 


No.  of 
fire. 


1441 


1442 


Powder. 


Kind. 


Sg 


HO 
^  S  S 


Weight 


Lbt.02. 
3    12 


3    12 


Projectile. 


Kind.     Weight 


c-2^ 
peg's 

^"^  s 
®  $i  S 


Xr6f .  Oz, 
12    0 
•5 

tl    0 


13    6 


12    1 

*6 

tl    0 


13    7 


Ele- 
va- 
tion. 


O     I 

8  85 


4  00 


Fuse 
marked 


tA 


§B 


Fuse 
set  at  — 


Sect. 


3 


Eccoil. 


Feet 
9 


10 


*  Rifie  powder,  bursting  charge. 
1  Fuse. 


t  '*  A,"  Frankford  Arsenal  percussion  plnnger. 
§  "B,"  modified  Danish  percussion  plnnger. 


Record  of  firing  with  S,6'inch  B.  L,  field  rifle  ($teel)y  No,  t, 
[Object  of  firing,  to  test  Frankford  Arsenal  oombination 


j 

Powder. 

Projectile. 

1 

No. 
of  se- 

No.of 
fire. 

• 

Ele- 
va- 

Fose 
mark- 

Fuse 
set 

Ee- 

ooiL 

Dato. 

ries. 

Kind. 

Weight. 

Kind. 

Wright. 

tion. 

ed. 

«t^ 

1800. 

^ 

Lbi.  Oz. 

• 

Xd«.  02. 

o   t 

Stce, 

Ftcl. 

Dec.   18 

107 

C 

4    0 

ia» 

19    t 

10  0 

11 

o 

15  sand. 

1 

• 

r-i 

20    0 

Doc.   18 

1 

►   P.M. 

• 

13 

1 

168 

Lot  16.     Density 
tion,  2,524 

4    0 

1 

20   J 

10  0 

•A 

5 

12 

Dec-.   18 

4                <. 

14 

160 

H 

1 

4    0 

C   OS  '«> 

20    0 

10  0 

tB 

8 

12 

(7696-^90.) 


*  "A,  "Frankford  Arsenal  percnssion  plnnger. 
t  *'B,"  Modified  Danish  percnssion  plungor. 
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Point  Foundry,  at  Sandy  Hook,  JS'.  J,,  December  18,  1890, 

with  modifled  primor  for  igniting  time  train  and  with  quick  mat«h  inserted.] 


Wind, 
fttieneth 

and  di- 
■  rection. 

Time 

of 
flight 

Special  remarks  abont  each  lire,  auch 
as  effect  on  piece,  action  of  breech 
mechaniam,   consumption  of  pow- 
der, sound  of  projectile  in  fl^ht. 
scattering  of  fragments,  etc.,  and 
metrological  data. 

1' 

"d 

Sect. 

Gun  mounted  on  carriage  for  3-lnch  gnn  (al- 
(tered  mnxsle  loader),  with  old  apiraTHpring 
brakes.   De  Bange  m-oheck.   Gannon  fric- 
tion primers  (expenmental),  with  modified 
priming,  March,  1880. 

Fired  to  eea.. ••...*.••.....••■•.. •*..... 

• 

Shell  did  not  bnni. 

Shell  bunt 

Aimed  between  1  mile  and  3,000-yard  tar- 
gets. 

Firing  conducted  by  the  proof  oflBoer. 

Watervliet  Arsenal,  at  Sandy  Hook,  N,  J,,  Deoemher  18, 1890. 
fuses  (modified  Danish),  fired  in  housing  and  reooyered.] 


Wind, 
stren'tb 
and 
direc- 
tion. 


s 
a 


I 


• 
Gun  mounted  on  Bnffington  steel  field 
carriage,  Ko.4.  Spiral-spring  brakes, 
cleyis  attachment.  I>e  Bange  gas-oheok. 
Cannon  fHotion  pritners  (experimental), 
with  modified  pxlming,Harcii  1890. 


Fired  into  sand  butt  section  1. 


Firing  conducted  by  the  proof  officer. 


Special  remarks  about  each  fire,  such  as  efltdcton 
piece,  action  of  breech  mechanism,  consump* 
tion  of  powder,  sound  of  prqjectile  in  flighty 
scattering  of  fnigments,  etc.,  and  metrolo^cal 
data. 


Sighting  sbok 


Bear  plunger  removed  before  firing.  On  firing 
firont  plunger  had  operated,  exploding  per- 
cussion composition,  brass  oovering  of  plunger 
forced  into  vents  surrounding  stoeTpoint,  clos- 
ing them.  Lead  cylinder  of  plunger  driven 
forward  into  point.  Time  composition  not 
ignited. 

Il<Mr  plunger  removed  before  firing.  On  firing 
front  plunger  had  operated,  explMixig  percus- 
sion composition;  brass  coveruig  or  plunger 
forced  into  vents  surrounding  ^teel  point, 
partially  closing  them.  Lead  cvlinder  of 
plunger  driven  forward  into  point.  Time 
train  ignited  and  consumed. 
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Record  of  firing  wiih  SJS-inch  B.  L.  rifle  (aieel),  No.  J^, 

[Object  of  flrlng,  to  test  Frank  ford 


• 

No. 
of  se- 
ries. 

No.  of 
Are. 

Powder. 

Projectile. 

Ele- 
va- 
tion. 

Date. 

Kind. 

Weight. 

• 

Kind. 

Weight. 

1891. 
Mar.  26 

P.M.... 

22 

154 

Du  Pont*8 1.K«H.  Lot 
1«.    Density,  1.725. 
Granulation,  2,524. 

Lb§.  Oz. 
8     12 

Service  ahell  (lot  303) 
altered  to   receive 
Prank  ford  Arsenal 
combination  fuse. 

Lbs.  Oz. 
12      1 
*5 

tl 

O       1 

10  00 

13     6 

*  Rifle  powder,  bursting  charge. 
(20ii-'91.) 


tPUM. 
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WiUervliet  Ar$enal,  at  Sandy  Hook,  N,  J,,  March  36,  1891. 
Aneoial  oamblnAtion  fose,  24  secondB.] 


Fase 
marked 

FOBO 

out— 

Seooll. 

Special  remarks  aboat  each  fire,  snob  as 
effect  on  piece,  action  of  breech  mech* 
aniam,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc.,  and  metrologioal  data. 

• 

A 

8ec9. 
5 

Feet. 
10 

Gron  mounted  on  Bnfflngton  steel 
field  oaiTiM^(light),No.l7;  bow. 
spring  brakes.  Cannon  firiotion 
in±mers,  model  1887. 

Fired  to  sea......... 

Second  pin  placed  throngh  the  body  and 
base  of  the  cone.    Sid  not  hoist. 

Firing  oondncted  by  Lieol  G.  B. 
Wheeler,  0.  D.,  aasiatant  proof 
officer. 
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Becord  of  firing  mith  S.6-iiiah  B.  L.  field  rifie  (aieel),  No.  I, 
(Olijeot  of  flrlog,  la  aaoertaln  cuise  af  prema 


Ko. 

•■•.r' 

Powd«r. 

ProJoctUe. 

Etora- 

Fd»< 

Re.>oil. 

Dale. 

SlDd. 

Wdgbt. 

Kind. 

Wtfght. 

Mm.  10 

A.M. 

. 

ffifl 

If 
1 

E»».Oi. 

1 
III, 

sua 
1?= 

0  10 
0  10 

E 

IS 

u 

20     0 

aiiir.  10 

•IB    IH 

Beoord  of  firing  vith  S.t-ii%eh  B.  L.  field  Hfie  ($leel),  No.'se, 
[Objeot  of  firiDg.  (o  but  FMuhford  Anvniil 


"iV 

Powder. 

FroJeetUe. 

BlBV«- 

Fdw 
mirksd 

Fuw 

Kind. 

W,ight. 

Kind. 

WelghC 

1«91. 
May     8 

P.M 

333 

it 

s 

Xtt.Oi. 
8      12 

1      W 

1| 
ill 

13    1 

10    9 

a  0 

B 
B 
B 

Sta. 

a 

11    B 

M«y     0 

".? 

IS  ^ 

lUj     « 

l-\ 

a  s 

'  Bin*  pinrder,  bnnUag  obigt. 
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Watervleit  Araenalf  at  Sandy  Hook,  N.  J.,  March  10,  1891, 


tare  explosion  of  point  combination  fuae.] 


Wind, 
atrength 
and  di- 
rection. 

• 

Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption  of  powder,  sound  of  projectile  in 
fliffht,  scattenng  of  fragments,  etc.,  and  me- 
trological  data. 

1    9 

1 

H 

"OS 

a 

,1 

Gnn  mounted  on  Buffington  ateel  field 
carriage  No.  4.  Old  apiral-spriDe brakes. 
Cannon  friction  primers,  model  1887. 

>  Fired  Into  nand  Imtt.  section  4. ....... . 

• 
Sighting  shot. 

• 

Rear  plunger  removed  before  firing.  Fuse  re- 
covered.  Spindle  broken  where  perforated,  by 

-  fiame  passages.  Spindle,  cap,  and  cone  (around 
which  tnbe  with  time  composition  was  wound) 
found  separated  trom.  body  of  fuse,  im- 
position in  tube  ignited.  Composition  in  body 
not  ignited. 

Gnn  sighted  by  Lient.'o.  M.  Lissak,  0.  D. 
Fldng  conducted  by  the  piroof  oifioer. 

Waiervliet  Arsenal,  at  Sandy  Hook,  N.  J.,  May  6, 1891. 
oomblnation  ftisea,  received  Kay  6, 1801.] 


Gnn  mounted  on  Bnffington  steel  field  carriage 
(light),  Ko.  17,  with  ow  spiral-spring  brakes. 
Cannon  friction  primers,  inodel  1887. 


-  Fired  to  sea. 


Firing  conducted  bV  Lient.  W.  VT.  Gibson,  O. 

D.,  assistant  vrooxofiicer. 
Present,  Mj^.  Q.  W.  MoKee,  O.  D. 


Special  remarks  about  each  fire,  such  as  effect  on 
pieoe,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  eto^  and  metrological  data. 


Fuse  without  paper  strip.    Burst.    Sound  heard 
in  13  seconds. 


Paper  strip  removed  firam  fuse.    Time  to  striking 
water,  10  seconds.    Bid  not  burst. 


Paper  partially  stripped  off,  bnt  remainder  of 
paper  strip  was  not  removed.  Burst  in  5  seo- 
onds. 
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Record  of  firing  mih  S.£-inch  B.  L,  rifle  (sfcel),  No.  S6, 


[Oltject  of  firing,  to  test  Frankford  Arsenal  com- 


No. 
of 

fire 

Powder. 

Projectile. 

Fuse 
mark- 
ed. 

Fuse 
cut  at — 

Eleva- 
tion. 

Wind, 

strenstb 

and  di- 

3>ate. 

• 

% 

Xil  w* 

Kind. 

Weight. 

Kind. 

Weight. 

« 

rection. 

• 

1891. 

2>A«.  02. 

Lbs.Oz, 

yo. 

Inch. 

o     / 

July    7 

269 

'               » 

8    12 

^                 f 

12    2 
1    0   fuae. 

1 

i 

10    0 

•                              y 

270 

3    12 

• 

6  powder. 

2 

i 

10    0 

13    6 

Jnly    7 

12    0^ 

• 

0}  charcoal. 

1 

e 

1    0   ftiise. 

271 

^7 

of 

1 

8    12 

1 
1 

6  powder. 

3 

i 

10    0 

13    6 

July    7 

12    2 

p 

i 

OioharooaL 

• 

1 

c 

o 

1    0  fuse. 

272 

• 

8    12 

•a 

Q 

5  powder. 

4 

k 

10    0 

o 

§ 

8 

1 

13    7| 

July    7 

12    2 

1 

Oj^QharooaL 

■M 

5 

1    0  fuse. 

■  1  ■ 

5  powder. 

■  1  ■ 

273 

s; 

8    13 

^ 

18    7i 

6 

m 

10    0 

1 

1 

July    7 

12    2 

3 

^k 

0|  charcoal. 
1    0  fuse. 

• 

5 

5  powder. 

274 

8    12 

^ 

. 

6 

i 

10    0 

i 

• 

13    7i 

July    7 

12    2 

^ 
^ 

00 

0|  ohareoaL 

g 

' 

CO 

1    0  fuae. 

• 

s 

i 

5  powder. 

275 

,§ 

8    18 

1 

18    7| 

7 

i 

10    0 

July    7 

12    1 

O|oharooal. 

^ 

1    0  fuse. 

m 

5  powder. 

18    6| 

> 

< 

v 
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Watertliet  Jrsenal,  at  Sandy  Hook,  N.  J.,  July  7, 1391, 


bination  foM  (15  ateonda),  model  May,  1891.] 


Time  of  flight. 

Special  remarks  about  each 

Flrat 
watch, 

Capt. 
Baker. 

Second 

watch, 

Lient. 

Gibson. 

Third 
watch, 
Lient. 
Wheel- 
er. 

Fourth 
watch, 

Hr. 

GiU. 

fire,  such  as  eflfoct  on  piece, 
action  of  breech  mechanism, 
consumption    of    powder, 
sound  of  proiectile  in  flight, 
scattering  of  fraffments,eto., 
-  and  metrologioal  data. 

Sees. 
1 

S^e$. 
1| 

8eea. 
14 

Bees. 

Gnn  mounted  on  BnfBneton  steel 
field   carriage    (light),   No.   17. 
Spiral -spring  brake  on  right 
wheel ;  spiral-spring  brake-clevis 
attachment  on  left  wheel.    Can- 
non electric    primers  used    in 
rounds  269  and  270.    Cannon  fric- 
tion primers,  model  1887. 

SheU  burak 

U 

1 

1 

Lost. 

• 

Shell  burst. 

Lost. 

<^ 

0| 

Lost. 

• 

SheU  burst. 

14 

1» 

0| 

lA 

Fired  to  sea 

SheU  burst 

U 

u 

oi 

1 

SheU  burst 

u 

1 

01 

0,^ 

SheU  burst 

lioat. 

1 

* 

1 

0| 

SheU  burst 

- 

Hounds  209  to  276,  inolnsire.  fases 
cut  by  Mr.  GiU ;  rounds  277  to  280, 
Inolnsive,  ftises  cut  by  Lieut.  Gib- 
son, Ordnance  Department; 
rounds  281  to  290,  inclusive,  fuses 
out  by  Corpl.  Alward,  Ordnance 
Detachment.    Left-hand  spiral,  4 
yents. 

/ 
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Beoord  of  firing  with  S.S-inch  B.  X.  rifle  (steel),  No.  1, 


No.of 
fire. 

Powder. 

Date. 

I^lnd. 

Weight. 

1891. 
July    7 

276 

' 

Xft«.  Or. 
3     12 

July    7 

277 

k 

8     12 

July    7 

278 

8     12 

• 

* 

July-  7 

279 

1 

8     12 

July    7 

280 

•> 

t 

3      12 

July    7 

281 

H.    Lot27.    B 

8      12 

July    7 

282 

• 
H 

1 
1 

8      12 

July    7 

283 

8      12 

July    7 

284 

8      12 

July    7 

286 

8      12 

Prqjeotile. 


Kind. 


o 

a 

I 

S 
< 


« 
> 


S 

-a 
I 

g 


Weight. 


Lbi,  Oz. 
12     2 

O^oharoottl. 
1     0  fuse. 

5  powder. 


13     7^ 


11    15 

O^ohArooal. 
5  powdw. 
1     0  hise. 


18     4 


11    15 

OlohazooaL 
1     0  fiue. 
5  powder. 


13     4| 


11    12 

0(  charcoal. 
1     0  fuae. 
5  powder. 


13     li 


12     2 

0)  charcoal. 
1     0  ftise. 
5  i>owder. 


13     7^ 


12     1 

0^  charcoal. 
1     0  fuse. 
6  powder. 


13     6| 


12     1 

0|  charcoal. 
1     0  fuse. 
5  powder. 


13     6i 


12 
1 


0|charooaL 
0  fuae. 
5  powder. 


13      6| 


12     2 

0|  charcoal. 
1     0  fuse. 
5  powder. 


18     7| 


12  0 

0|  charcoal. 
1     0  fuse. 
5  powder. 

13  5| 


Fuse 
marked 


Ko. 


8 


10 


11 


12 


13 


14 


15 


10 


17 


Fuse 
cut  at— 


Jtieh, 


i 


i 


Eleva- 
tion. 


o      / 
10    0 


10    0 


10    0 


10    0 


10    0 


10    0 


10    0 


10    0 


10    0 


Wind, 
strength 

and  di- 
rection. 


10    0 


I 

9 

s 

a 

S 

« 

a 


r  I  1 
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WaietDliei  Arsmal,  at  Sandy  Hook,  N,  J.,  July  7, 1891. 


Time  of  flight. 


First 

itatoh, 

Capt. 

Baker. 


8etB. 
1* 


U 


Loitt. 


01 


Oi 


Oi 


Second 

watch, 

Lieut. 

Gibson. 


8eei. 


U 


1| 


U 


li 


U 


n 


Third 
watch, 
Lient. 
Wheel- 
er. 


8ee». 


0| 


01 


OJ 


Fourth 
watch, 

Mr. 

Gill. 


Sees. 


OA 


»A 


Lost. 


OA 


ot 


Oi 


Lost. 


5 

g 


s 


8 


I 


ifil 


5 


•2  lis 


Special  remarks  about  each  fire,  such  ns  effect 
on  piece,  action  of  breech  mecbanismv  con- 
sumption of  powder,  sound  of  projectile  in 
flight,,  scattering  of  fragments,  etc.,  and 
metrological  data. 


r   SbeU  burst. 


"♦  * 


.sap 


Shell  burst. 


Gun  hung  fire.    Shell  burst. 


Two  oartridcres  too  large  to  enter  chamber  of 
gun.    SheU  burst. 


Shell  bunt. 


SheU  bunt. 


Shell  bunt 


Shell  burst 


First  primer  foiled  te  Ignite  charge.    Head  of 
primer  blown  off;  base  intact    SheU  burst 


SheU  bunt 
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Record  of  firing  iioiih  S.X-inch  B.  X.  rifle  {steel),  No.  Ij  Watervliet 


Date. 


1891. 
July    7 


July    7 


Jnly    7 


July    7 


July    7 


No.  of 

Powder, 

* 

fire. 

Kind. 

Weight. 

ifef.   Or. 

286 

i 

01 

8     12 

287 

8     12 

S 

cb 

t 

»H 

288 

1 

•1    • 

8     12 

• 

!; 

289 

8     12 

290 

8     12 

g 

»< 

>§ 

Proijeotile. 


J^ind. 


I 

11 


I 


Weight. 


Xto.  Oz. 
12     0 

OlobtfooaL 

1        0    fUB6. 

5  powder. 


18     6| 


12 
1 


O^charooaL 
0  fuse. 
5  pewder. 


18     6| 


12 
1 


O^charooaL 
0  Aiae. 
6  powder. 


18 

12 

1 


O^oliarooaL 
0  tame. 
5  powder. 


18     51 


12     2 

O^charooaL 
1     6  fuse. 
5  powder. 


Fnae 
marked. 


18 


19 


20 


21 


22 


Fuse 
out  at— 


Inch, 
ft 


Eleva 
tiou. 


O        I 

10    0 


10    0 


10    0 


8    0 


3    0 


Wind, 
.stn'iiffth 
'und  di-  • 
rection. 


fl 

s 


I 
1 
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Jraenal,  at  Sandy  Hook,  N,  J.,  July  7,  i^Pi— Continued. 


Timeof  fligbt; 


First 
watch, 

Capt. 
Baker. 


See*. 
Loat. 


Of 


U 


Loel 


Second 

watch, 

Lieat. 

Gibaon. 


"» 

Sect. 
1 


U 


Third 
watoh, 
Lieat. 
Wheel- 
er. 


89C8, 

1 


Losl 


Fourth 
watch, 

Gilf. 


Sect. 
Lost 


Lost. 


SSI'S  s 
Jells'* 


i^fl 


a 


Special  remarks  aibont  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,   scattering  of  fragments,  etc.,  and 
■•    metrologioal  data. 


Shell  bnrst 


Shell  bnral 


Shell  burst 


Bonnet  of  fuse  remored  to  permit  of  boring. 
Shell  burst  26  yards  beyond  mile  target 


Bonnet  of  fuse  remoTcd  to  ])ermit  of  boring. 
Burst  30  yards  in  front  of  mile  target 


EEPOHT  OF  THE  CHIEF  OF  ORDNANCE. 

Seeori  of  firing  vUh  9.f-inoh  B.  L.  rijh  (((eel),  2fo.  t6, 


Powder. 

Pr«J«tllB. 

Wind. 

DtfB. 

Ho.of 
Bre. 

Xlud. 

Wrigbt. 

Ktail,. 

Walglit. 

Pum 

FUIB 
OUtBt- 

1&* 

raoUon. 

IStl. 

LbM.th 

Ibt.  Ol. 

JTo. 

lacha 

e      . 

1«\3    8 

391 

"   OiohmnMol 
B  powdar. 

■4 

July     8 

7^ 

t    13 

ja  1 

OtebkKMl 
IS  H 

U 

« 

July    8 

1 

>    12 

. 

IS  4 

*B5 

^ 

jDly    8 

HH 

1 

s   IS 

n 

\ 

tr^r" 

b  po«du. 
IB    Ti 

r 

Jdlj    i 

aw 

5 

1!    1 

27 

n 

9 

1 

^ 

(^clurooal 

6    pOwdBT. 

18  ^ 

1 

8" 
1 
t 

July    s 

2M 

S    12 

!!1 

>     0 

O)ohmnwal 

1 

1    0   fn.*- 

1 

5 

IB    H 

July    B 

m 

S    11 

1 

^ 

S     0 

I 

M 

»chi>r«Nl 
1    0  taae. 

6  powdw. 

f 

1 

18    Bi 

J.1I.V    8 

ggg 

B    U 

s 

80 

2] 

S     0 

1 

■^S'Sr- 

B  powder. 

13    7i 

July    8 

2M 

B  a 

0|oharcoBl 
6  po^er. 

31 

Si 

3     0 

IB    Tt 

July     8 

8    12 

01  obamal 

1  S  CL*^'- 

13    Bl 

32 

2| 

3     0 
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Watervliet  Arsenal,  at  Sandy  Hook,  K.  J.,  July  8, 1891. 


Time  of  flight. 


First 

watch, 

Capt. 

Baker. 


Seoond 

watoh, 

Lieut. 

Gibeon. 


Third 

wateh, 

Mr. 

GilL 


Special  remarks  about  each  fire,  such  as  effect  on  piece,  action 
of  breech  mechanism,  consumption  of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of  fragments,  etc.,  aad  metrologicai 
data. 


8eo9, 
Lost 


Sees. 


Beet, 


8f 


Lost. 


4» 


3| 


3t 


4» 


4i 


31 


i 
^ 


I 


I 


I 


IS* 


3 


Shell  burst  25  feet  In  rear  of  target. 


Shell  burst  104  feet  in  front  of  target. 


Did  not  burst. 


Shell  burst  245  feet  in  front  of  target 


Shell  burst  118  feet  in  front  of  targei. 


^ 


I 


Shell  burst  M  feet  in  front  of  target 


Shell  burst  83  feet  in  front  of  target. 


Shell  bnrtt  47  feet  in  front  of  target 


Shell  burst  44  feet  In  front  of  target 


Shell  burst  31  feet  In  rear  of  targit 


REPORT   OF   THE   CHIEF    OF    ORDNANCE.  | 

Record  of  firing  with  S.S-inch  B.  L.  Hfle  («leet),  m.  t8,  WatmUdt 


-"-•_ 

Fiitl«ct[l«. 

Wind, 

1M». 

"C 

Kind. 

Wdgbl. 

Eliid. 

W.I6M. 

.fr«i 

roiB 

ElBV.. 

tlon. 

raotign. 

18B1. 

Lbt.Ot. 

«..0i. 

AT^a. 

Incil<«. 

July    8 

Wl 

3    12 

Sbsll    TS- 

iHUdCld. 

B   Had. 

Joljr    « 

303 

i 

... 

1?JSr" 

„ 

e* 

1 

6  pewder. 

et 

18    «i 

July    B 

803 

8    12 

U  IG 

U 

8t 

8      0 

: 

0|<dlUTJu1 

,!EX" 

1 

18    t\ 

i 

Jnly    8 

304 

"    12 

3B 

H 

7      0 

1 

i 

1 

1    S  K^"- 
13    Si 

July    S 

SOS 

^ 

8    12 

13    1 

8« 

8 

7     0 

1 

Otohaiw* 

3 

1 

1    0   row, 
6  powder. 

i 

m 

IS    Si 

1 

t4 

-S 

£ 

Jalj    B 

'3 
3 

Oicluu-owa 

'  2  p^.^d.. 

13  ^ 

B| 

7      0 

July    B 

I 

oioh«r««a 

1     0     fllSB. 

13    H 



6i 
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Anenal,  at  Sandy  Hook,  N,  J,,  July  8, 1891 — Continued. 


Time  of  flight. 


Rwt 

Capt. 
Baker. 


Sect, 


Lost. 


10 


Oi 


H 


Second 

watoh, 

Lient. 

Gibson. 


8te8, 


10* 


10 


H 


H 


8f 


Third 

iratoh, 

Mr. 


Beet, 


g 


if 


Special  remarks  abont  each  fire,  snoh  as  effect  on  piece,  action 
of  breech  mechanism,  consumption  of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of  fragments,  etc.,  and  metrulu{;ical 
data. 


Sighting  shot.  First  primer  failed ;  head  Uown  off;  base  intact'. 


Shell  borst  on  striking  sand,  aboot  000  yards  in  rear  of  target. 


Shell  burst  aboat  000  feet  in  rear  of  targefc. 


Shell  burst  000  feet  in  rear  of  target. 


Shell  borst  820  feet  in  rear  of  target. 


Shell  borst  400  feet  in  rear  of  target.    First  primer  fidled  \  head 
blown  off;  base  intact. 


Shell  borst  273  feet  in  rear  of  target 


Firing  oondooted  by  Lleot.  W.  W.  Gibson,  O.  D^  assistant  proof 
officer.    Present,  Capt.  F.  Baker,  O.  D.,  and  Mr.  GilL 


The  Franiford  Arsenal 
Combination  Fuze 

MODEL    or  M/iy   fd^f 


FLATE  II. 

The  J^ajtiMird  Arsenai  Combi/tation  Fuze 

MOO€L  or  MAy  fSSf  


—.A  1 1  .(i  .-On' 


i,v- 


PLATE   III. 


|ZZ2ZZZ2ZZZQZ 


jjjimi  ji^^F. 


3::d 


i^anttiin  o/*  Ordnance 


^eciion\on  ^,23 


4*  IMCHCt 


Or 


Appendix  20  1891. 


Appendix    21. 


SPECIFICATIONS  GOVERNING  THE  MANTTFACTURE  AND  INSPECTION 
OF  CARRIAGES  AND  PARTS  OF  CARRIAGES  FOR  CANNON,  PRESCRIBED 
BY  THE  ORDNANCE  DEPARTMENT,  U.  S.  ARMY. 

1.  INSPECTION  OP  THE  MANUFACTUBB. 

The  manufacture  shall  be  open  to  inspection  in  all  its  details  by  the 
officers  and  employes  of  the  Ordnance  Department  assigned  to  duty  for 
that  purpose,  and  shall  receive  the  approval  of  the  inspector  at  the 
works,  or  sucn  one  of  his  assistants  as  he  may  designate,  at  all  its  stages. 

2.  INFORMATION  AND  ASSISTANCE  TO  BE  GIVEN  INSPECTORS. 

That  the  requirements  of  paragraph  1  may  be  carried  out  the  manu- 
facturers shall,  before  coinmencing  the  work  under  any  order  or  contract, 
inform  the  inspector  of  their  general  plans,  and  during  the  progress  of 
the  work  they  shall  inform  him  of  the  chemical  composition  of  each  and 
every  ingot  or  casting  which  they  propose  to  use,  together  with  a  state- 
ment of  its  casting,  sis^,  and  condition;  they  shall  inform  him,  or  such 
of  his  assistants  as  he  may  designate,  of  the  time  at  which  each  operation 
connected,  either  directly  or  iMirectly,  with  the  manufacture  is  to  take 
place^  and  shall  give  him  such  notification  as  maybe  required  to  insure 
his  witnessing  any  particular  part,  of  an  operation  which  he  may  specify; 
they  shall  fiimish  him  with  a  copy  of  tlie  results  of  all  chemical  analyses 
and  mechanical  tests  made  at  their  works  in  any  way  connected  with 
the  material  to  be  furnished;  they  shall  provide  all  necessary  labor  and 
allow  the  use  of  the  necessary  tools  and  implements  for  the  assistance 
of  the  inspector  and  his  assistants  in  the  performance  of  any  of  their 
duties,  and  they  shall,  when  required,  provide  within  their  works  suit- 
able and  satisfactory  office  room  for  records,  drawings,  books,  etc.,  which 
may  be  used  exclusively  by  the  inspector  and  his  assistants. 

3.  DRAWINGS  AND  BLANK  FORMS. 

All  carriages  or  parts  of  carriages  shall  be  constructed  from  drawings 
approved  by  the  Chief  of  Ordnance  or  by  the  inspector,  and  no  deviations 
therefrom  wUl  be  i)ermitted  without  the  authority  of  the  approving  offi- 
cer; prints,  in  duplicate,  of  the  alterations  allowed  will  be  furnished 
the  inspector.  When  general  drawings  only  are  furnished  by  the  Chief 
of  Ordnance  the  mani^a^cturers  shall  submit  each  detailed  drawing  or 
modification  thereof  to  the  inspector  for  his  approval,  and  shall  furnish 
him  with  prints,  in  duplicate,  of  all  such  approved  drawings.     Upon 
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completion  of  the  work  the  mamifacturers  shall  furnish  the  Chief  of 
Ordnance  with  a  ftill  set  of  tracings  upon  linen  of  the  general  and 
detailed  drawings  of  the  carriages  as  constructed  in  so  far  as  they  differ 
from,  or  are  not  included  in,  tiie  drawings  furnished  by  the  Chief  of 
Ordnance. 

All  drawings  required  above  and  used  in  the  prosecution  of  the  work 
and  all  blank  forms  required  to  facilitate  the  transaction  of  business 
between  the  inspector  and  the  manufacturers  shall  be  ftirnished  by  the 
manu&cturers  without  charge.  The  drawings  furnished  by  the  Chief 
of  Ordnance  will  be  considered  confidential  and  for  the  prosecution  of 
Government  work  only. , 

4.  CHANGES  IN  DBAWmaS. 

The  dimensions  shown  on  the  drawings  accompanying  contracts  shall 
always  be  subject  to  such  changes  as  the  Chief  of  Ordnance  may  deem 
advisable,  but  any  changes  which  materially  increase  the  cost  of  manu- 
facture shall  be  paid  for  at  a  fair  price,  to  be  determined  by  the  con- 
tracting parties. 

5.  MABEUNG  PABTS  BUBINa  HANUFACXUBB. 

All  parts  of  carriages  shall  be  marked  by  the  inspector  as  early  as 
practicable  in  their  fabrication  and  thereafter  these  marks  must  always 
remain  on  the  piece,  being  transferred  from,  place  to  place  in  the  pres- 
ence of  the  inspector,  as  may  be  necessary.  No  part  shall  be  assembled 
into  a  ciirriage  unless  it  bears  the  inspector's  marks. 

6.  METALS  TO  BE  EMPLOYED. 

The  metals  composing  the  different  parts  of  the  carriages  will  be  in- 
dicated on  the  drawings,  either  general  or  detailed,  and  departure  from 
these  indications  will  be  made  only  by  authority  of  the  officer  approving 
the  drawings. 

Two  kinds  of  steel  for  castings  are  distinguished:  No.  1  is  intended 
for  use  in  castings  of  very  mild  steel  in  which  the  presence  of  blow  holes 
may  be  permitt^  when,  in  the  judgment  of  the  inspector,  they  are  not 
sufficiently  large  or  numerous  to  materially  affect  the  value  of  the  cast- 
ing for  the  purpose  for  which  intended.  No.  2  is  to  be  used  in  pieces 
in  which  blow  holes  will  not  be  allowed. 

Cast  steel  of  either  grade  must  not  qontain  more  than  six  one-hun- 
dredths  (0.06)  of  1  per  cent  of  phosphorus. 

Three  grades  of  worked  steel  are  distijiguished:  No.  1  is  very  mild 
steel  for  rolled  plates  or  shapes  and  for  other  parts  when  specially  in- 
dicated. No.  2  is  harder  and  is  for  general  use  for  forginga;  it  will  be 
employed  for  steel  parts  when  not  otherwise  specified.  No.  3  is  still 
harder  and  is  to  be  used  for  rollers,  axles,  elevating  screws,  and  other 
parts  when  specially  indicated. 

All  steel  pieces  shall  be  annealed  after  casting  or  forging  and  before 
being  submitted  for  test;  the  temperature  of  auneiiling  must  be  at  least 
1,5000  F.  (bright  salmon)  for  castings,  and  at  least  1,300°  F.  (bright 
cherry)  for  forgings. 

Cast  iron  should  be  of  the  gray  variotv  and  two  kinds  are  distin- 
guished: No.  1  i.s  oidljiiiry  ca-t  iron  nnd  No.  1*  is  lii.irh  (]iiiility  cast  iron 
or  gun  iron.    Gun  iron  is  called  for  only  when  8i)ecitied. 
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Two  kinds  of  bronze  are  used,  which  should  be  made  of  the  following 
lu'oportions:* 


Ifo.l 

Copper. 

Tin. 

Zino. 

88 
96 

10 

4 

2 
Trace. 

Ko.  2 

No,  1  is  to  be  used  for  friction  bearings  and  ordinary  castings,  and 
No.  2  for  hydraulic  cylinders  and  parts  that  should  be  malleabje.  All 
alloy  castings  must  be  made  of  new  metals,  and  be  sound,  clean,  and 
of  uuifonn  grain  and  texture. 

All  pieces  used  in  the  construction  should  be  sound,  of  uniform 
quality  and  condition,  and  free  from  seams,  cracks,  or  other  defects. 
All  hammering,  etc.,  for  the  purpose  of  consolidating  the  metal  or  con- 
cealing defects  is  distinctly  forbidden. 

No  piece  shall  be  accepted  as  to  physical  qualities  until  it  shall  have 
satisfactorily  passed  the  prescribed  tests. 

7.  ALLOWANCE  OF  METAL  FOR  TESTS. 

All  matters  relating  to  the  character,  number,  and  location  of  the 
tests  necessary  to  assure  satisfac.tory  physical  qualities  in  the  material 
delivered  shall,  when  not  prescribed  in  the  contract^  be  decided  by  the 
inspector,  and  manufacturers  shall  ascertain  the  instructions  of  the 
inspector  before  proceeding  with  the  manufacture  of  the  piece. 

The  manufacturers  shall  always  allow,  without  cost  to  the  United 
States,  sufficient  additional  length  or  size  to  the  pieces  to  ftimish  the 
t-est  specimens  required.  Any  metal  required  by  the  manufacturers  for 
their  own  mechanical  tests  at  the  various  stages  of  manufacture  shall 
be  i^rovided  for  in  adtlitional  length  or  size  of  the  pieces  over  that 
required  by  the  United  States  for  the  tests  for  acceptance,  and,  in  no 
case,  unless  by  special  authorization  of  the  inspector,  shall  the  manu- 
facturers use  tor  their  own  tests  any  of  the  metal  or  length  of  piece 
required  by  the  United  States. 

8.  FORM,  NUMBER,  .  AND  FOSITION  OF  TEST  SPECIMENS. 

The  forms  and  sizes  of  tensile  test  specimens  will  be  as  indicated  in 
the  following  table.  No,  1 :  , 

Tablb  I. 


Fomi  and  metal. 

Length  of  stem 

between  gauge 

marks. 

''Diam- 
eter of 
stem. 

TMckneas  of 
stem. 

Width 
of  stem. 

Cylindrical: 

St-cijl  and  wrought  iron 

IneJies. 
2 

Ineheji. 
0.  mrt 

Ineh. 

CiiHt  iroii .......*........ 

Tenacity  snoc- 1    1-129 

CoTiDor  and bronsBO 

inien. 
2 

2 

•  - 
0.798 

Flat: 

All  metals  except  cast  iron 

Same  as  piece... 

LO 

All  specimens  will  be  provided  with  heads^  as  may  be  required. 
Cylindrical  specimens  will  be  used  when  the  pie^je  is  sufficiently  thick 


to  finisli  the  stem. 


Other  mixtures  may  in  special  cases  be  authorized  by  the  Chief  of  Ordnance. 
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In  jL^encjal  each  of  the  more  important  pieces  should  be  tested  in 
three  places  and  pieces  of  less  importance  in  one  or  two  places,  while 
minor  pieces  may  be  represented  by  heat  tests  or  the  test  of  a  similar 
extra  piece  manufactured  for  the  purpose. 

The  specimens  from  castings  that  have  received  no  other  treatment 
than  annealing  may  generally  betaken  from  coupons  cast  on  the  piece; 
those  from  other  pieces  should,  when  practicable,  be  taken  within  the 
finished  lines  of  the  pieces  prolonged.  Specimens  should  always  be  so 
taken  that  they  will  fairly  represent  the  pieces  the  physical  qualities  of 
which  they  are  intended  to  determine. 

9.  COST  OF  SPECIMENS. 

Each  test  specimen  required  by  the  United  States  that  shows  in  each 
particular  qualities  as  high  as  tliose  stated  for  the  metal  in  Table  Ko. 
IV,  paragrapli  11,  and  that  is  taken  from  a  piet^^  that  is  provisionally 
accepted,  will  be  paid  for  by  the  United  States  at  tlie  following  prices, 
viz : 

For  i»r(*i)aration  of  each  cylindrical  test  specimen $2. 00 

For  preparation  of  cacli  fiat  test  spcciiiieu 75 

For  testing  and  recording  tost  of  each  specimen 50 

All  other  expenses  involved  in  the  preparation  and  test  of  the  test 
specimens  will  be  borne  by  the  manufacturers: 

10.   TEST   OF    SPEiJIMENS. 

If  the  manufacturers  posvsess  a  satisfactory  testing  machine,  and  the 
results  obtained  with  such  testing  machine  arfe  found  to  be  comparable 
with  those  obtained  with  the  United  Stat(^s  testing  machine  at  Water- 
town  Arsenal,  then  the  S])eciinens  required  by  the  United  States  shall 
be  tested  by  the  manufacturers  in  such  manner  as  shall  be  prescribed 
by  the  Chief  of  Ordnance  and  in  the  presence  of  the  inspector,  and  the 
insj)ector  shall  be  furnished  with  the  original  notes  of  the  several  tests 
tliat  they  may  be  worked  up  in  his  oflice.  The  United  States  testing 
machine  at  Watertown  Arsenal  and  tests  made  on  it  shall  always  be  con- 
sidered as  standard,  and  any  or  all  spex^imens  may  be  tested  at  that 
j)la(!e  if  desired  by  the  United  States. 

If  the  manufacturers  have  no  satisfactory  testing  iriachine,  the  Chief 
of  Ordnance  may  provide  for  testing  the  rinpiired  specimens  on  any 
machine  satisfactory  to  the  United  States,  and  the  cost  shall  be  charged 
to  the  manufacturers. 

All  si)ecimens  whic'h  are  io  be  tested  outside  the  manufacturers' 
works,,  excei)ting  those  special  additional  specimens  taken  by  the  United 
States  for  information,  shall  be  st4it  to  the  place  of  testing  by  the  man- 
ufacturers, by  express,  at  tlu^r  own  ex])ense.  All  specimens  shall  pass 
thiough  the  inspector's  hands  for. ins])ection  and  record. 

Summaries  of  the  resnlts  of  tests  of  si)ecimens  not  made  at  the  man- 
ufacturers' works  will  be  furnished  to  the  manufiicturers  for  their  infor- 
mation, but  shall  be  regarded  as  strictly  confidential  prior  to  their 
publication  by  the  Government. 

11.  PHYSICAI.   QUALITIES. 

The  following  table,  No.  ii,  shows  the  physical  qualities  that  are  de- 
sired for  the  various  metals  emi>loyed  and  which  the  manufacturers 
shall  aim  to  obtain: 
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Table  H. 


Metal. 

Tensile 
strength. 

Elonj;ation 

aftt'F  rup- 

tare. 

CastBtcel,      No.l 

Lbs,  per  gq.  in. 
65,000 
75,000 
65,000 
75,000 
95,000 
55,000 
20,000 
80,000 
45,000 
38.000 
35,000 

Percent 
20 
16 
,W 
25 
18 
30 

■  •  ■  « 
«  •  •  • 

25* 

CaJitBteol,      No.  2 

Forged  Htoel,  No.  1 

Forg»-^l  8t«H*l.  No.  2 

Forcwl  steel.  No.  3 

Wroujflit  iron 

Cast  iron.        No.  1 

Cast  iron.        No.  2 

Dronzo.            No.  1 

Bnmzo.        '    Nu.  2 

Coi>i>er 

'-'*'i'i'*'*  .............................. 

The  following  table,  Ko.  iii,  shows  th^  required  mean  physical  qual- 
ities of  the  various  metals  employed  as  exhibited  by  the  prescribed  test 
specimens: 


Table  111. 


Caat  steel,  No.  1 
Cast  steel,  No.  2 
Forgetl  steel,  No.  1 
Forged  steel,  No.  2 
Forgo<l  st4-«l,  No.  3 

Wrought  iron 

Cast  iron,  No.  1 
Cast  iron,  No.  2 
Bronze,  No.  1 
Bronse,  No.  2 
Copper 


Tensile 
strength. 


Lbs.pfrgq, 
60,000 
70,000 
0<l,  000 
70.000 
03,006 
50,000 
17,000 
*28,000 
40,000 
35,000 
32,000 


in. 


Elongation 
after  rup- 
ture. 


Per  cent. 
18 
14 
28 
22 
16 
25 


22 


*Cut  iron  No.  2  must  not  show  a  tmsile  strength  of  more  than  37,000  pounds  per  square  Inch. 

The  following  table,  No.  iv,  shows  the  miDimum  allowable  physical 
qualities  of  the  various  metals  employed  as  exhibited  by  the  prescribed 
test  specimens : 

Table  TV. 


Cast  steel.  No.  1.. 
Cast  steel.  No.  2. . 
Forired  steel,  No.  1 . . 
Forged  steel,  No.  2. . 
Fctrged  steel,  No.  3. . 

Wrought  iron 

Cant  iron.  No.  1.. 
Cast  iron,  No.  2.. 
Bronze,  N«».  1.. 
Broil 7.1%  No.  2.. 
Copper 


Tensile 
strength. 

Klongiition 
otter  rup- 
ture. 

Lba.  pfrsq.in. 

Per  cent. 

5.'>.  UOO 

15 

r.;-),  (K)0 

10 

\     5.').  OOO 

25 

U.'),  (MK) 

20 

!»(».  0:0 

15 

4.'».  f  00 

22 

1').  UOO 

•  •  •  • 

•Jfi,  I'dO 

*    *   a   • 

:\s.  1  (Kj 

■    •    •    * 

;(j.  000 

B     ■     *    • 

uo.ooo 

20 

The  test  at  e.'ich  place  shall  consist  primarily  of  the  tc\st  of  a  single 
si)ecimen.  If  this  specimen  shows  in  ea<th  partitjular  physical  qualities 
iis  high  as  those  stated  for  the  metal  in  Table  iir,  the  test  shall  be  rc*- 
garded  as  satisfactory.  If  this  specimen  docs  not  fulfill  this  condition, 
but  shows  in  each  particular  physiv'al  (|ualiti(»s  as  high  as  those  stated 
for  the  metal  in  Table  IV,  an  a<lditional  si)ecimen  may,  at  the  request  of 
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In  geiicnal  ea<3h  of  the  more  important  pieces  should  be  tested  in 
three  places  and  pieces  of  less  importance  in  one  or  two  places,  while 
minor  pieces  may  be  represented  by  heat  tests  or  the  test  of  a  similar 
extra  piece  manufactured  for  the  purpose. 

The  specimens  from  castings  that  have  received  no  other  treatment 
than  annealing  may  generally  be  taken  from  coupons  cast  on  the  piece; 
those  from  other  pieces  should,  when  practicable,  be  taken  within  the 
finished  lines  of  the  pieces  prolonged.  Specimens  should  always  be  so 
taken  that  they  will  fairly  represent  the  pieces  the  physical  qualities  of 
which  they  are  intended  to  determine. 

9.  COST  OF  SPECIMENS. 

Each  test  specimen  required  by  the  United  States  that  shows  in  each 
particular  qualities  as  high  as  those  stated  for  the  metal  in  Table  Ko. 
IV,  paragraph  11,  and  that  is  t4iken  from  a  piece  that  is  provisionally 
accepted,  will  be  paid  for  by  the  United  States  at  the  following  prices, 
viz: 

For  j»r(ii)aration  of  each  cylindrical  tost  specimen $2. 00 

For  preparation  of  each  liat  test  speciiuen 75 

For  testing  and  recording  test  of  each  specimen 50 

All  otlier  expenses  involved  in  the  preparation  and  test  of  the  test 
specimens  will  be  borne  by  the  manufacturers: 

10.   TEST   OF   SPEtUMENS. 

If  the  manufacturers  possess  a  satisfactory  testing  machine,  and  the 
results  obtained  with  such  testing  machine  arfe  found  to  be  comparable 
with  those  obtained  with  the  United  States  testing  mjiphine  at  Water- 
town  Arsenal,  tlien  the  s|)eciinens  required  by  the  United  States  shall 
be  tested  by  the  manufacturers  in  such  manner  as  shall  be  prescribed 
by  the  Chief  of  Ordnance  and  in  the  presence  of  the  inspector,  and  the 
inspector  shall  be  furnished  with  the  original  notes  of  the  several  tests 
tliat  they  may  be  worked  up  in  his  office.  The  United  States  testing 
inactliine  atWatcrtown  Arsenal  and  tests  made  on  it  shall  always  be  con- 
sidered as  standard,  and  any  or  all  si)ex5imens  may  be  tested  at  that 
phice  if  desired  by  tlie  United  States. 

if  the  maiiulVu^turers  liave  no  satisfactory  testing  machine,  the  Chief 
of  Ordnance  may  ]>rovi(lo  for  testing  the  rcMinired  specimens  on  any 
macliine  satisfactory  to  the  United  States,  and  the  cost  shall  be  charged 
to  the  manufacturers. 

All  sx)eeimens  whieli  are  to  be  tested  outside  the  manufacturers^ 
works,,  excepting  those  special  additional  specimens  taken  by  the  United 
States  for  information,  shall  be  sent  to  the  place  of  testing  by  the  man- 
ufacturers, by  express,  at  their  own  expense.  All  spec'imens  shall  pass 
througli  the  inspector's  hands  for  ins])eetion  and  record. 

Summaries  of  the  results  of  tests  of  specimens  not  made  at  the  man- 
ufacturers' works  will  be  furnished  to  the  manufacturers  for  their  infor- 
mation, but  shall  be  regarded  as  strictly  coniidential  prior  to  their 
publication  by  the  Government. 

m 

11.  PHYSICAL   QUALITIES. 

The  following  table,  No.  ii,  shows  the  physical  qualities  that  are  de- 
sired for  the  various  metals  employed  and  which  the  manufactiu'ers 
shall  aim  to  obt^iin : 
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Table  H. 


MeUil. 

Tensile 
siren  i^h. 

Elongation 

alt4ir  rui>- 

ture. 

Cast  steel.      No.  1 

Lbt.perifq.in. 
^,000 
75,000 
65,000 
75,000 
95,000 
55,000 
20,000 
80.000 
45,000 
38.000 
85,000 

Per  cent 
20 
IC 
30 
25 
18 
30 

a  ■  •   ■ 

•  •   •   « 

•  ■   •  • 

•  •  •   « 

29 

Caatateel.      No.2 

Forced  ntoel.  No.  I 

Forirwl  8t4H'l,  No.  2 

Forced  sU^el.  No.  3 

"Wroucht  Iron 

Cast  iroii.        No.  1 

Csst  iron.        No.  2 

lititnTiG.             No.  1 

BroiiKo.        *    No. 2 

Coi>uer 

\uvyy\f»     ***********'****"*******"*** 

The  following  tiihle,  No.  in,  shows  th^  required  mean  physical  qnal- 
ities  of  the  various  metals  employed  as  exhibited  by  the  prescribed  test 
specimens: 


Table  III. 


Tensile 
strength. 


Cast  steel,  No.  1 
Cost  steel,  No.  2 
Forced  .st<'el,  No.  1 
Forged  steel,  No.  2 
Forged  st4>«l,  No.  8 

Wrought  iron 

Cast  iron,  No.  1 
Cast  iron,  No.  2 
Bronze,  No.  1 
Bronze,  No.  2 
Copper  


Lbn.ptrsq.in. 
60,000 
70,000 
60, 000 
70,000 
93,006 
50,000 
17,000 
♦28,000 
40,000 
35,000 
32,000 


Elongation 
after  rap- 
ture. 


Per  cent. 
18 
14 
28 
22 
16 
25 


22 


*Cut  iron  No.  2  ninst  not  show  a  tmsile  strength  of  luoro  thuii  37,000  pounds  per  sqnaro  Inch. 

The  following  table,  Ko.  iv,  shows  tlie  minimum  allowable  physical 
qualities  of  the  vari(ms  metals  employed  as  exhibited  by  the  prescribed 
test  sx)ecimens: 

Table  IV. 


Cast  steel.  No.  1 
Cast  .steel.  No.  2 
Forgj'd  HttM'l,  No.  1 
Forgfd  sttiol,  No.  2 
F<»rged  8t4'ol,  No.  3 

Wrcntght  ii'on 

Ca.st  iron,  N  «.  1 
CaHt  iiun.  No. 2 
Bifnize,  No.  1 
Bronz**,  No.  2 
Coppt-r 


Tensile 
strength. 

Elougntion 
after  rup- 
ture. 

Lbs.  per  »q.  in. 

Per  cent. 

55,  000 

15 

(5-i.  CK>0 

10 

V     .»».').  000 

25 

0"),  000 

20 

!>0,  (HO 

15 

•ifi.  (ilK) 

22 

15.(K)0 

•  •  •  ■ 

2').  (KM) 

«    a  •  • 

'AH.  t  (K) 

*   •   «   ■ 

:<2, 000 

■    *   •    • 

30,000 

20 

The  test  at  each  place  shall  consist  primaiily  of  the  test  of  a  single 
speeinieu.  If  this  spcc^imen  shows  in  each  particular  physical  qualities 
iis  high  as  those  stated  for  the  metal  in  Table  in,  the  test  shall  be  re- 
garded as  satisfactory.  If  this  specimen  docs  not  I'ultill  111  is  condition, 
but  shows  in  each  particular  physi.*al  qualities  as  high  as  those  stated 
for  the  metal  in  Table  IV,  an  additional  si)cciinen  may,  at  the  request  of 
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the  mannfacturer,  be  taken  from  the  vicinity  of  the  first  specimen,  and  if 
the  mean  of  the  results  of  the' test  of  these  two  specimens  show  in  each 
/  particular  physical  qualities  as  high  as  those  stated  for  the  metal  in 
Table  ni,  the  test  shaU  be  regarded  as  satisfactory.  If  the  first  speci- 
men shows  physical  qualities  lower  in  any  particular  than  those  stated 
in  Table  iv,  two  additional  specimens  may,  at  the  request  of  the  man- 
ufacturers, be  taken  from  the  vicinity  of  the  failing  specimen,  and  if 
each  of  these  two  specimens  shows  in  each  particular  physical  qualities  as 
high  as  those  stated  for  the  metal  in  Table  m,  the  test  shall  be  re- 
garded as  satisfactory. 

Ko  further  test  (unless  there  be  intervening  treatment)  should  in 
general  be  made;  but  the  insjpector  may,  in  hi«  discretion,  at  the  re- 
quest of  the  manufacturers,  authorize  a  continuation  of  the  test.  lu 
this  case,  however,  the  test  shall  not  be  regarded  as  satisfactory  if 
more  than  one-third  of  the  specimens  fail  to  show  in  each  particular 
physical  qualities  as  high  as  those  stated  for  the  metal  in  Table  iv,  or 
tf,  one  or  more  specimens  so  failing,  each  of  the  others  does  not  show 
in  each  particular  physical  qualities  as  high  as  those  stated  in  Table  ni. 

12.   RETESTINa. 

The  inspector  may,  in  his  discretion,  allow  the  manufacturers  to  treat 
the  pieces  failing  to  satisfactorily  pass  the  preceding  tests  and  present 
them  for  a  new  test,  to  be  conducted  in  the  same  manner  as  the  first 
test;  but  care  should  be  taken  to  put  the  metal  in  the  best  condition 
before  submitting  it  foi;  test,  as  a  second  test  will  rarely  be  allowed. 

13.  BALLISTIC  TESTS^ 

As  many  steel  castings  as  the  inspector  may  desire,  generally  one 
from  each  heat,  shaU,  after  the  tensile  test,  be  selected  by  the  inspector 
and  subjected  to  the  following  ballistic  test:  One  projectile  from  a 
3-pounder  rapid-firing  gun  to  be  fired  against  the  test  casting,  the  point 
of  impact  to  be  not  less  than  3  inches  from  the  edge  of  the  casting.  If 
the  casting  be  thick  and  the  projectile  does  not  pass  completely  through 
it,  a  second  shot  is  to  be  fired  under  similar  conditions,  the  point  of 
impact  to  be  not  less  than  6  inches  from  the  point  of  previous  impact. 
Under  this  test  the  casting  must  not  be  cracked  nor  materially  weak- 
ened for  the  purpose  for  which  it  is  intended,  the  inspector  to  be  the 
judge  of  the  gravity  of  the  injury  producied.  If  any  casting  fails  to  sat- 
isfactorily pass  this  test,  all  castings  from  the  same  heat  shall  be  con- 
sidered as  unsatisfactory,  but  each  imi)ortant  cjisting  may  be  subjected 
to  the  ballistic  test  and  passed  or  rejected  on  the  results  of  its  own 
test  alone. 

14.  WORKING  TESTS. 

In  addition  to  the  preceding  tests,  aU  metal  that  is  to  be  bent,  punched, 
hanmiered,  or  otherwise  wrought  during  the  manufj^^jture  shall  be  sub- 
jected to  such  working  tests  as  the  inspector  may  consider  necessary  to 
insure  the  ability  of  the  metal  to  satisfactorily  endure  the  operations  to 
which  it  is  to  be  subjected. 

16.  HYDRAULIC  PRESSURE  TEST. 

Copper  tubes  will  be  subjected!  to  an  interior  hydrauUc  pressure  deter- 
mined from  the  formula  P=12000p-,  in  which  P  represents  the  presanre 
in  pounds  per  square  inch,  T  the  thickness,  and  D  the  interior  diameter 
of  the  tube  in  inches. 
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16.  ACPEPTANCB   OF    PIECES    AND    CONDEMNATION  FOR    DEVELOPED 

DEFECTS. 

Pieces  that  satisfactorily  meet  all  the  requirements  of  these  specifi- 
cations will  be  accepted  as  to  i^hysical  qualities  by  the  United  States 
and  be  considered  delivered,  but  will  be  finally  accepted  only  when  the 
machine  finishing  has  progressed  so  far  as  to  preclude  the  possibility 
of  condemnation  for  defecte  developed  in  machining.  The  inspector  of 
material  should  promptly  notily  the  manufacturers  of  the  existence  of 
any  defect  which  in  his  opinion  will  make  the  final  acceptance  of  ai>iece 
doubtful,  and  will  immediately  condemn  any  piece  having  defects  which 
are  of  such  gravity  as  to  certainly  prevent  final  acceptance. 

Manufacturers  -shall  promptly  replace,  without  charge,  any  piece 
which  may  be  condemned  at  -any  time  after  delivery  for  defect  devel- 
oped in  machining,  and  shall  ship  the  replacing  piece,  charges  prepaid, 
to  the  place  of  condemnation.  The  condemned  piece  will,  if  the  manu- 
DaiCturers  desire,  be  shipped  back  to  them  at  their  expense. 

17.  PURCHASE  OF  MANUFACTXmBD  JiATERIAL  BY  THE  CONTRACTORS. 

ISo  order  shall  be  given  for  manufactured  material  outside  of  the 
United  States  without  the  authorization  of  the  Oliief  of  Ordnance. 

The  contractor  may  purchase  manufactured  material  required  for  the 
construction  of  carriages,  but  the  Chief  of  Ordnance  shall  have  the  right 
to  refuse  to  accept  material  manufactured  by  a  subcontractor  from 
whom  a  direct  bid  for  such  material  would  in  no  case  be  entertained. 
The  inspection  of  the  manufacture  of  purchased  parts  shall,  if  the  Chief 
of  Ordnance  desires,  be  at  the  works  of  the  subcontractor,  to  whom  all 
the  provisions  of  these  specifications  not  in  their  nature  inapplicable  to 
his  case  shall  apply  equally  with  the  original  contractor.  When  the 
inspection  is  at  the  works  of  a  subcontractor  the  inspector  at  those 
works  will  correspond  directly  with  the  subcontractor,  informing  the 
inspector  at  the  works  of  the  contrattorof  the  acceptance  of  material  as 
to  physical  qualities  and  any  i>eculiarities  of  the  manufacture  that  it 
may  ie  desirable  that  he  should  know,  notifying  him  also  of  the  ship- 
ment of  material  and  the  marks  of  identification  thereon.  He  will  for- 
ward reports  of  tests  to  the  Cliief  of  Ordnance  through  the  inspector  at 
the  contractor's  works,  who  will  inform  the  contractor  of  the  acceptance 
•of  material  as  to  physical  qualities  and,  when  desired,  will  furnish  him 
with  summaries  of  the  records  of  tests. 

For  bolts,  nuts,  rivets,  and  other  articles  manufactured  in  quantity 
for  the  trade,  inspection  will  be  confined  to  an  examination  to  deter- 
mine that  the  articles  are  free  from  defects  and  equal  to  the  best  com- 
mercial standard. 

18.  FINISHING  AND   ASSEM35LING. 

All  contact  surfaces  should  be  machine  finished,  and  all  finished  sur- 
faces should  be  protected  from  rust  during  manufacture. 

Bolt  and  rivet  holes  which  are  punched  must  be  reamed  to  finished 
size,  the  punched  diamet«n^  not  to  exceed  two-thirds  of  the  finished. 
They  should  be  finished  in  place  where  they  pass  through  pieces  which 
are  to  hb  in  juxtaposition,  in  order  that  they  may  correspond  exactly. 
Machine  riveting  is  preferred. 

All  bolts  should  be  turned,  and  made  of  easy  or  tight  fit  according  to 
iheir  use.    The  threaded  portions  of  bolts  should  be  of  bucli  length  tiiat 
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there  will  remain  one  tlircnid  above  and  two  below  the  nut  Avken  the 
latter  is  screwed  home.  When  required,  nuts  will  be  locked  to  prevent 
unscrewing. 

When  finished,  all  carriages  will  be  completely  assembled  and  set  up 
by  the  manufacturers  in  their  establishment,  loaded  with  a  weight  equal 
to  that  of  the  piece  which  they  will  have  to  support,  and  maneuvered; 
and  all  hydraulic  and  pneumatic  cylinders,  pipes  and  pipe  connections 
pertaining  to  the  carriages  will  be  submitted  to  a  pressure  test  of  the 
fluid  which  they  are  to  contain  equal  to  twice  the  pressure  to  be  used 
in  service. 

19.  MARKING  AND  PAINTING. 

The  bolts  and  nuts  of  delivered  carriages  shall  be  marked  in  place 
after  the  maneuvering  test  to  indicate  clearly  their  places. 

After  delivery  and  before  shipment  all  unfinished  surfEbces  will  be 
given,  when  i)racticable,  at  least  one  coat  of  paint. 

20.  DELIVERY  AND  PREPARATION  FOB  SHIPMENT. 

Carriages  made  of  accepted  material,  properly  machine  finished  and 
assembled,  and  that  maneuver  properly  in  the  manufacturers'  establish- 
ment shall  be  considered  delivered.  ^ 

The  manufacturers  shall,  without  charge,  properly  prepare  and  se- 
curely pack  such  carriages  for  shipment;  taking  them  apart  if  required 
and  protecting  machined  surfaces  from  rust;  the  carriages  or  parts 
shall  then  be  placed,  without  charge^  on  board  cars,  where  they  can  be 
taken  up  by  some  convenient  shipping  line  for  transportation  by  the 
United  States.  One  week  will  be  allowed  to  prepare  a  carriage  for 
shipment,  and  for  time  consumed  in  excess  of  this  period  the  same 
I)enalty  will  be  exacted  as  for  nondelivery  on  time  under  the  contract. 

21.  PROOF  AND  FINAL  ACCEPTANCE. 

The  final  acceptance  of  each  carriage  will  be  made  only  after  it  has 
satisfactorily  undergone  the  firing  of  five  proof  rounds;  but  if  any 
carriage  be  not  proved  within  three  months  after  it  shall  have  been  de- 
livered it  shall  be  considered  finally  a(*cei)ted.  Time  occupied  in  i)ack- 
ing  and  transportation  not  to  be  counted. 

If  the  caniage  be  of  the  manufacturers'  design  they  shall , be  re* 
sponsible  for  all  fiiilure  under  proof,  but  if  of  a  design  famished  by  the 
Ordnance  Department  they  shall  be  responsible  only  for  failure  due  to 
defective  material  or  workmanship. 

The  proof  will  be  conducted  by  the  Ordnance  Department,  but  the 
expense  of  the  proof  of  those  carriages  failing  on  i>roof  shall  be  borne 
by  the  manufacturers. 

D.  W.  Flagler, 
Brigadier- General,  Chief  of  Ordna/nce. 

Ordnance  Office,  War  Department, 

February  28^  1891. 
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INSTRUCTIONS  TO  BIDDERS  AND  SPECIFICATIONS  GOVERNING  THE 
MANUFACTURE  OF  SPRING  RETURN  CARRIAGES  FOR  12'INCH  B.  L. 
RIFLED  MORTARS. 


Paet  I. — ^Instructions  to  Biddebs. 

The  mortar  carriages  for  whicli  proposals  are  invited  under  news- 
paper advertisement  dated  Ordnance  Office,  War  Department,  Wash- 
ington, D.  0.,  February  28, 1891,  must  conform  in  material  and  dimen- 
sions to  the  drawing  and  specincations  to  be  had  at  this  office.  But 
bidders  may  also  make  proposals  upon  drawings  of  their  own,  embody- 
ing substantially  the  same  design  and  principles. 

Bidders  will  state  a  price  for  each  carriage,  the  time  within  which 
the  first  carriage  will  be  delivered,  and  an  interval  of  time  for  the 
delivery  of  eacth  carriage  thereafter.  ^  It  is  desired  that  the  first  car- 
riage be  delivered  as  far  in  advance  of  the  others  and  as  early  as  possi- 
ble. They  will  also  state  a  price  for  the  i^uinber,  25,  of  carriages,  should 
that  number  be  desired  instead  of  8. 

The  Chief  of  Ordnance  shall  have  the  right  to  order  additional  car- 
riages in  limited  numbers  at  the  same  price  and  rat«  of  delivery.  The 
right  is  reserved  to  waive  informalities  and  to  reject  any  or  all  bids. 

Envelopes  containing  the  proposals  should  be  marked  "  Proposals 
for  mortar  carriages,"  to  guard  against  premature  opening,  and  be 
addressed  to  the  Chief  of  Ordnance,  U.  S.  Army,  Wa»shington,  D.  C. 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the 
specifications,  both  special  and  general,  and  of  the  drawing  must  ac- 
company and  form  part  of  the  proposals,  and  the  bidder's  guaranty 
must  be  filled  out  as  indicated  thereon. 

The  bidder  to  whom  award  is  made  must  execute  a  contract  in  quin- 
tuplicate,  with  good  and  sufficient  sureties,  for  the  faithful  performance 
thereof  within  ten  (10)  days  after  receiving  the  blank  forms. 

The  contract  will  stipulate  that  for  each  day  of  delay  in  the  delivery 
of  any  carriage  after  the  time  stated  in  the  proposal  there  will  be  de- 
ducted from  the  price  to  be  paid  therefor  the  sum  of  ten  dollars  ($10). 
This  per  diem  deduction  in  price  to  be  in  lieu  of  the  fifth  section  of  the 
regular  contract  form  unless,  in  the  opinion  of  the  Chief  of  Ordnance, 
continuous  or  great  delay  or  other  serious  default  shall  occur,  in  which 
case,  to  protect  its  interests,  the  United  States  inay  apply  the  provisions 
of  said  fifth  section  and- waive  fuither  per  diem  deduction  in  price. 

Seventy-five  (75)  per  cent  of  the  price  of  each  carriage  will  be  paid 
upon  its  delivery  and  twenty-five  (25)  per  cent  upon  its  final  acToptancc. 
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Part  II.— Specifications. 

■ 

1.  These  specifications  are  in  addition  to  the  general  specifications 
for  carriages  and  parts  of  carriages. 

2.  The  manufacturer  will  furnish  all  parts  of  the  carriage  (except  the 
Belleville  springs  and  the  holding-down  bolts),  the  ring  for  attaching  the 
elevating  apparatus  to  the  mortar,  and  the  floor  plates  surrounding  the 
carriage. 

3.  The  carriage  will  conform  to  the  general  drawing  forming  part  of 
these  specifications,  modifications  in  which  must  receive  the  approval 
of  the  Chief  of  Ordnance.  The  detailed  drawings  will  be  made  by  tlie 
manufacturer. 

4.  The  carriage  will  consist  of  a  base  plate  or  lower  roller  path  of  gun 
iron,  secured  by  24  l^-inch  wrought  iron  bolts  to  the  platform.  This 
base  plate  will  be  cast  in  a  single  piec*e. 

5.  Upon  the  base  plate  rests  a  liv^e  roller  ring  of  24  forged  steel  con- 
ical rollers,  protected  from  dust  inside  and  outside  by  easily  removable 
guard  plates. 

6.  Upon  the  roller  ring  rest«  the  upper  roller  path  and  supporting 
plate  of  the  carriage,  cast  in  one  piece,  of  gun  iron. 

7.  Upon  the  supporting  plate  will  be  bolted  two  side  frames  or  flasks 
and  a  cross  transom,  all  of  gun  iron.  The  side  i'rames  will  be  formed  to 
receive  the  trunnion  carriages,  the  recoil,  and  returningapparatus.  Cyl- 
inders will  be  cast  as  part  of  them,  inclined  at  angles  of  50°  to  the 
horizon  and  bored  to  9.6  inches  interior  diameter.  These  cylinders  will 
be  produced  downwards  by  cylinders  of  gun  iron  bolted  to  their  lower 
ends  by  means  of  flanges.  Eatchets  will  be  formed  for  a  short  distance 
upon  the  side  frames  near  the  points  of  rest  of  the  lower  ends  of  the 
ti-unnion  carriages  to  give  points  of  support  for  pinch  bars  for  raising 
thie  latter  to  their  places  should  the  mortar  at  any  time  fail  to  return 
entirely  to  the  firing  position  after  recoil. 

8.  The  trunnions  will  rest  in  bearings,  bushed  on  the  lower  sides 
with  bronze,  formed  in  trunnion  carriages  of  cast  steel,  No.  1.  These 
caiTiages  will  embrace  and  slide  upon  guideways  or  slides  inclined  at 
an  angle  of  50°  with  the  horizon,  formed  upon  the  inner  sides  of  the  cyl- 
inders in  the  side  frames.  The  bearing  surfaces,  upper  and  lower, 
will  be  lined  with  bronze  strips  riveted  on  with  brass  rivets.  Cast  on 
to  the  upper  ends  of  the  trunnion  carriages  will  be  brackets  projecting 
right  and  left  into  the  spring  cylinders  and  resting  on  the  tops  of  courses 
of  Belleville  sx>rings.  In  the  upper  end  of  the  upper  side  of  each  trun- 
nion carriage  will  be  formed  an  oil  cup  or  cavity  with  cover  for  oiling 
the  upper  taces  of  the  slides.  The  cap  squares  to  be  of  cast  iron  and 
provided  with  elastic  material  for  softening  the  shock  of  counter  recoil. 
They  will  have  a  play  of  0.01  of  an  inch  between  their  lateral  supports. 
The  bronze  bashings  will  be  keyed  to  the  trunnion  beds  to  prevent  slid- 
ing around. 

9.  Into  the  lower  ends  of  the  trunnion  carriages  will  be  keyed  piston 
rods  '*^  inches  in  diameter,  with  the  pistons  formed  on  them,  of  forged 
steel,  Xo.  3.    The  ])istons  will  be  covered  with  bronze  or  brass. 

10.  Bolted  and  keyed  to  the  side  frames  and  the  extensions  of  the 
spring  cylinders  will  be  two  hydraulic  recoil  cylinders  7.5  inches  in  in- 
terior diameter,  of  cast  steel,  No.  2,  with  return  passages  cast  in  them. 
The  two  hydraulic  cylinders  will  be  connected  by  pii)es  at  their  lower 
ends.    They  wiU  be  provided  with  empt\nng  and  filling  plugs. 

11.  Gun  iron  lateral  guides  are  bolted  to  the  side  I'rames  and  bear 
against  the  reinforce  of  the  mortar  to  keep  its  axis  in  the  same  verti- 
cal plane. 
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12.  Tlie  elevating  gear  is  attaehed  to  plates  bolted  and  keyed  to  the 
trunnion  carriages,  the  keys  being  aiTanged  for  easy  driving  in  and 
out.  The  spindles  or  shafts  must  be  arranged  to  prevent  sliding  in  the 
direction  of  their  length. 

13.  The  teeth  of  all  gears  and  racks  in  the  elevating  and  traversing 
gear  must  be  machine  finished. 

14.  The  carriage  will  be  surrounded  by  cast-iron  floor  phites  and  a 
training  circle  of  gun  iron  gradmitod  in  half  degrees  from  0  to  30()o.  A 
X)ointer  being  attached  to  the  carriage  such  that  .angles  of  3'  may  be 
read.  The  training  circle  shall  be  ejisily  removable  for  reaching  tlie 
exterior  of  the  live  roller  ring. 

15.  The  mortar  will  rest,  tlirough  the  medium  of  the  trunnion  car- 
riages, on  two  courses  of  Belleville  sjirings  carried  in  cylinders  in  the 
side  frames. 

16.  There  must  be  supplied  with  eatch  carriage  one  shot  truck,  witli 
movable  tray,  as  shown  on  tlie  general  drawing;  one  threaded  rod, 
with  nuts  and  washers,  for  putting  in  Belleville  springs;  one  Bridge 
wrench  for  compressing  the  latter,  and  one  pair  of  shot  tongs. 

D.  W.  Flaoleb, 
Brigadier-Qeneral^  Chief  of  Ordncmce. 

Ordnance  Office,  War  Department, 

February  28, 1891. 
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IKSTRUCTIOyS  TO  BIDDERS  AND  SPECIFICATIONS  FOR  THE  MANUFAC- 
TURE OF  TYPE  AND  SERVICE  8-INCH,  lO-INCH,  AND  Ig-INCH  SINGLE- 
CHARGE,  STEEL  BREECHLOADING  GUNS,  UNDER  SECTION  2  OF 
THE  ACT  MAKING  APPROPRIATIONS  FOR  FORTIFICATIONS,  ETC, 
APPROVED  AUGUST  18,  1890,  AS  MODIFIED  BY  THE  ACT  MAKING 
AJPPROFRIATIONS  FOR  FORTIFICATIONS,  ETC.,  APPROVED  FEBRUARY 
U,  1891. 

INSTRUCTIONS  TO  BIBBEBS. 

The  mannfactare  of  type  and  service  8-iiicli,  10-inch,  and  12-inch 
breech-loading  steel  guns,  for  which  proposals  are  invited  under  news- 
paper advertisement  of  this  date,  must  be  in -accordance  with  the 
specifications  furnished  by  this  office. 

Bidders  will  state  a  price  for  ttie  typ^'  gun  of  each  caliber  and  am- 
munition for  its  test,  and  the  date  within  which  each  will  be  presented 
for  test,  as  required  by  the  specifications;  also  a  pri(ie  per  gun  of  each 
caliber  for  the  service  guns,  and  ammunition  for  the  proof  and  the  time 
within  which  each  gun  of  each  caliber  will  be  delivered,  as  required  by 
the  specifications,  aftcu*  receiving  \vritten  notification  that  the  type  gun 
is  satisfactory  to  the  Government. 

Bids  will  be  received  tor  six  (6)  8-inch,  thirteen  (13)  10-inch,  and  six 
(6)  12-iiich  guns,  to  be  constructed  on  the  Paoiticj  coast. 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  and 
specifications,  accompanied  by  siich  drawirigs  as  will  show  the  construc- 
tion of  the  guns  in  detail^  to  he  furnished  by  the  person  or  manufacturer 
submitting  the  proposal^  must  be  attached  to  and  form  part  of  proposals, 
and  the  bidder's  guarantee  must  be  filled  out  as  indicated  thereon.     " 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  or  all 
bids. 

Envelopes  containing  proposals  should  be  marked,  '*  Proposals  for 
8-inch,  10-inch,  and  12-inch  Breech-Loading  Steel  Guns,"  and  be  ad- 
dressed to  "The  Chief  of  Ordnance,  U.  S.  Army,  Washington,  D.  C." 

■  The  bidder  or  bidders  to  whom  award  is  made  nuist  execute  a  con- 
tract, in  quintui)licate,  with  good  and  sufficient  suieties  for  the  faith liil 
performance  thereof,  within  twenty  (20)  days  after  receiving  the  forms. 

Contract  or  contracts  for  these  guns  will  stipulate,  in  addition  to  the 
stipulations  of  the  regular  contract  form  (copy  of  the  form  may  be  had 
on  application),  that  if  the  service  guns  are  not  delivered  by  the  pro- 
posed times  there  shall  be  deducted  ten  (10)  dollars  per  day  from  the 
price  of  each  gun  for  each  day  of  delay  in  delivery.  This  per  diem  de- 
duction in  price  to  be  in  lieu  of  the  provisions  of  the  5th  section  of  the 
regular  contract  form,  unless  continuous  and  great  delay  or  other  serious 
default  shall  occur,  in  which  case  to  protect  its  interests  the  Uniteil 
States  may  apply  the  provisions  of  the  5th  section  and  waive  further 
per  diem  deduction  in  price. 
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The  attention  of  bidders  is  invited  to  the  provisions  of  the  laws  au- 
thorizing the  purchase  of  these  guns^  as  follows  : 

An  Ml  maldnff  appropriatioiui  for  ftnrttfications  and  other  works  of  defense,  for  the  armament 
thereoi^  for  uie  procurement  ofheayy  ordnance  for  trial  and  service,  and  for  other  porposoa. — 
Approved,  August  18,  189G.  . 

[Bxtraot.] 

Sbc.  2.  That  the  Secretary  of  War  is  hereby  authorized  and  directed  to  purchase 
under  contract,  after  due  advertisement  inviting  proposals,  and  at  prices  imioh  the 
Board  of  Ordnance  and  Fortification  shall  adjndge  to  be  fair  to  the  manufacturer 
and  for  the  interest  of  the  United  States,  twenty-nve  eight-inch,  fifty  ten-inch,  and 
twenty-five  twelve-inch  guns,  aU  of  which  guns  shall  be  breech-loading,  single- 
charge  steel  guns,  and  of  weight  and  dimensions  to  be  prescribed  by  the  Board,  and 
shaU  fulfill  the  conditions  hereinafter  provided:  Fr<mdedj  Hiat  if  two  or  more  per- 
sons, citizens  of  the  United  States,  submit  proposals  to  fumish  said  guns,  either  in 
part  or  in  whole,  at  prices  not  materially  di£ferent  from  each  other,  contracts  may 
be  awarded,  in  such  proportion^  among  the  citizens  submitting  such  proiK>sals  as 
the  Secretary  of  War  may  direct.  One  tjrpe  gun  of  each  of  the  above-mentioned 
caliber,  with  the  proper  supply  of  ammunition  therefor,  shall  be  presented  for  test 
at  such  place  and  within  such  tune  as  the  contract  shall  provide,  and  shaU  be  sub- 
jected to  such  tests  in  respect  to  accuracy,  range,  power,  endurance,  and  general 
efficiency  as  the  Board  of  Ordnance  and  Fortification  shall  have  prescribed.  AU  the 
other  guns  of  each  caliber^  with  the  proper  supply  of  ammunition,  shaU  be  de- 
Uvered  at  such  place  and  within  such  times  as  the  contract  shaU  provide,  and  shall 
be  subjected  to  the  ordinary  service  test  often  rounds  with  the  full  charge  and 
weight  of  projectile,  which  shaU  develop  the  standard  power  prescribed  lor  the 
gun.  If  the  type  ^un  sustains  the  prescribed  test  to  the  satisfaction  of  the  Board 
of  Ordnance  and  Fortification,  it  and  each  of  the  other  guns  which  sustains  the 
ordinary  service  test,  and  the  ammunition  expended  in  such  test,  shall  be  accepted 
under  the  contract.  All  guns  manufactured  under  these  contracts,  including  the 
type  guns,  shall  be  subjected  to  inspection  at  all  stages  of  manufacture,  and  no 
change  whatever  shaU  be  made  in  the  material,  mode  of  manufacture,  or  dimensions 
of  the  guns  for  service  from  those  employed  in  the  type  gun  without  the  approval 
of  the  Secretary  of  War.  Payment  for  each  gun  and  ammunition  for  testing  same, 
including  cost  of  trausportation,  shaU  be  made  upon  the  satisfactory  completion  of 
the  prescribed  test  for  that  gun.  AU  tests  of  guns  shall  be  made  in  the  presence  of 
the  Board  and  of  the  person  presenting  the  gun,  or  his  authorized  agent,  and  due 
regard  shaU  be  paid  to  suggestions  offered  by  him  with  respect  to  the  mode  ofjnak- 
ing^suoh  test. 

That  under  the  provisions  of  this  section  there  shall  not  be  expended  or  contract 
or  contracts  entered  into  involving  the  Government  in  an  aggregate  expenditure 
exceeding  three  million  seven  hundred  and  seventy-five  thousand  dollars,  nor  an 
expenditure  on  the  part  of  the  Government  in  any  one  fiscal  year  in  excess  of  one 
million  doUars.  And  all  guns  and  materials  purchased  under  the  authority  of  this 
section  shaU  be  of  American  manufacture  and  furnished  by  citizens  of  the  United 
States:  Provided  further^  That  contracts  may  be  made  for  not  exceeding  one-fourth 
of  the  guns  herein  provided  for,  to  be  cons&ucted  on  the  Pacific  coast,  in  the  (lis- 
oretion  of  the  Secretary  of  War :  Frovided  further,  That  all  expenditures  made  under 
this  section  shall  be  paid  from  the  amount  made  available  and  provided  for  in  section 
six  of  the  ''Act  making  appropriations  for  fortifications  and  other  works  of  defense, 
for  the  armament  thereof,  for  the  procurement  of  heavy  ordnance  for  trial  and 
service,  and  for  other  purposes,''  approved  September  twenty -second,  eighteen  him- 
dred  eighty-eight,  and  the  Secretary  of  War  shall  embrace  in  his  estimates  of  appro- 
priations for  fortifications  from  time  to  time  the  amounts  necessary  to  carry  out  idl 
contracts  made  hereunder. 

An  act  making  appropriations  for  forttflcations  and  other  works  of  defimse,  for  the  armament  thereof, 
for  the  procurement  of  heavy  ordUianoe  for  trial  and  serviue,  and  for  other  pnrposea. — Approved 
Eebmary  24, 1891. 

[Extract.] 

That  section  two  of  ''An  act  making  appropriations  for  fortifications  and  other 
works  of  defense,  for  the  armament  thereof,  for  the  procurement  of  heavy  ordnanoe 
for  trial  and  service,  and  for  other  purposes/'  ap])roved  August  eighteenth,  eighteen 
hundred  and  ninety,  is  hereby  modified  and  enlarged  so  that  the  amount  authorized 
to  be  expended  thereunder  be  increased  to  four  million  two  hundred  and  fifty  thou- 
sand dollars,  to  be  expended  on  the  terms  and  conditions  and  for  the  purposes 
therein  set  forth,  except  that  fifty  thousand  of  said  sum  shaU  be  reserved  to  cover 
aU  expenses  other  than  the  powder  and  projectiles  incident  to  the  tests  and  inspec- 
tion of  the  guns,  and  also  that  the  Secretary  of  War  be  authorized  to  contract  there- 
under for  such  less  number  of  guns  tli.iu  one  hundred  as  ho  may  dceiu  for  the  best 
interests  of  the  Governmeut. 
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Specifications. 

PART  I — TYPE  aUNS. 

i.  Weight  <md  dimensions. 

The  weight  and  dimensions  shall  be  as  given  in  the  foUowing  table. 
The  principal  dimensions  only  are  specified,  that  tlie  manufacturers  may 
be  free  to  adopt  such  details  as  they  deem  test.  The  guns  must  have 
the  usual  trunnions,  and  though  the  diameter  and  the  distance  between 
rimbases  specified  in  the  table  need  not  be  strictly  adhered  to,  they  are 
desirable,  in  order  that  special  carriages  may  not  be  required  ibr  testing 
or  mounting  the  guns : 


CaUber 
of  gnu. 

Lenjrtli  of  bore 
from  face  of  obtura- 
tor to  face  of 
mnzzle. 

Diamrtcr 

of 
Tnmiiions. 

Distance 

between 

rim  bases. 

Weight. 

Allowed 
variation 

in 
weight. 

Long  tons. 
±4 

Inches. 

8 
10 
12 

Calibers. 
32 
84 
34 

Inches. 
256.0 
340.0 
408.0 

IncJies. 
10.0 
12.0 
14.5 

Inches. 
32. 5      • 
42.0 
49.8 

Long  tons. 
14.2:. 
30.00 
52. 00 

« 

J2,  Inspection  of  the  manufacture. 

The  manutacture,  including  both  the  manufacture  of  the  material  and 
the  construction  or  finishing  and  assembling,  shall  be  open  to  inspec- 
tion in  all  its  details  by  the  officers  and  employes  of  the  Ordnance  De- 
partment assigned  to  duty  for  tliat  purpose,  to  tlie  end  that,  if  the  type 
guns  sustain  the  prescrii»ed  tests,  similar  methods  and  equally  good 
and  uniform  results  may  be  secured  in  the  manufacture  of  the  service 
guns. 

Full  and  detJiiled  reports  of  aU  the  operations  of  manufacture  shall 
be  made  by  the  inspector,  and  they  will  be  the  bfisis  on  which  to  apply 
the  limitations  and  variations  prescribed  for  the  service  guns.  A  copy 
of  these  reports  will  be  furnished  the  uianufaeturers. 

The  manufacturers  shall  give  every  facility  for  performing  this  duty 
and  render  all  uecessaiy  assistance;  they  shall  inform  the  inspector  of 
the  chemical  composition  of  each  and  every  ingot,  part  of  ingot,  or  cast- 
ing which  they  propose  to  use,  together  with  a  statement  of  its  casting, 
size,  affd  condition ;  they  shall  inform  him,  or  such  of  his  assistants  as 
he  may  designate,  of  the  time  at  which  eacli  operation  connected,  either 
directly  or  indinictly,  with  the  manufacture  is  to  take  place,  and  shall 
give  him  such  notification  as  may  be  required  to  insure  his  witnessing 
or  verifying  any  particular  part  of  an  operation  which  he  may  specity; 
tliey  shall  furnish  him  with  a  copy  of  all  the  plans  and  working  draw- 
ings of  the  guns,  of  all  diysctions,  orders,  or  instructions  for  mat^jrial  or 
raai.*.hine  work  connect(Ml  with  the  manufacture  of  the  guns,  and  of  the 
resultsof  all  chemical  analyses  and  mechanical  tests  in  any  way  connected 
with  the  guns  to  be  furnished;  they  shall  provide  all  necessary  labor, 
and  allow  the  use  of  the  necessary  instruments  for  making  fine  measure- 
ments, tools,  and  implements  required  by  the  inspector  and  his  assist- 
ants^ in  the  performance  of  their  duties,  and  they  shall  provide  within 
their  works  suitable  and  satisfactory  office  room  for  records,  drawings, 
books,  etc.,  which  may  be  used  exclusively  by  the  inspector  and  his 
assistants. 
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The  oflScers  and  employes  referred  to  shall  have  free  aecess  at  all 
times  to  all  parts  of  the  manufacturers'  works.  The  details  of  the  opera- 
tions carried  on  at  the  works  wiU  be  considered  coniidential  so  feir  as 
the  manofacturers  may  desire.^ 

3.  Material, 

The  guns  must  be  made  of  steel.  The  method  of  producing  the  metaJ, 
the  methods  of  forging  and  treatment  if  forged  and  treated,  and  the 
qualities  of  the  metal  in  the  guns  may  be  such  as  the  manufacturers 
shall  determine  upon.  The  number,  size,  and  positions  of  the  tangen- 
tial tensile  test  specimens  to  be  taken  from  the  various  parts  entering 
•into  the  construction  of  the  guns  to  determine  the  qualities  of  the  mate- 
rial shall  be  as  follows: 

From  tubeHj  jackets,  and  trunnion  hoops. 


Caliber  of  gun. 


Inches. 


8  and  10 

12 

8, 10,  and  12 


Number  of  spec- 

Size  of  Bpeo- 

imt-ns  from — 

imens. 

DeHiji^atiou  of 

• 

o 

o 

piece. 

s 

S 

•^  a 

«d 

A 

u 

1 

9) 

3 

1* 

pq 

J^ 

>A 

Inches. 

Inches. 

Tube  - 

*  3 
4 
4 
4 

3 
4 

4 

4 

3.0  :        O.fiW 
3.U           0.r>tt4 
3. 0           0.  504 
3.0  ^        0.504 

Jnckot 

Tube 

.I;u*kct 

TruDuiou  hoop  . 

4 

4 

4.0 

0.564 

9-^ 

*  o 

g      o 

_g    CS   Pi 


"^^ 


Inches, 
1.50 
1. 50 
1.50 
1.50 
1.25 


From  cylindrical  hoops. 


Roiigh-flnislit'd  size  of  hoops. 


Kotmore  than  S"  iiiAidt«diameU'>r.  Kot 
more  than  30"  long 

17ot  more  than  8"  inside  diameter. 
More  than  30"  long 

More  than  8"  inside  diameUT.  Not 
more  than  16"lnHidr;  diameter.  Not 
more  than  30"  long 

More  than  8"  inaide  diametor.  Not 
more  than  16"in8idedinuK'ter,  Morti 
than  30"  long 

More  than  16"  inside  diameter.  Not 
more  than  34"  iuMido  diameter.  Nut 
more  than  20"  hnic 

Mord  than  16"  in.«*i(l«-  dianiet*»r.  Not 
more  than  34"  inaide  diameter.  Mure 
than  26"  long 

More  than  34"  inside  diameter.  Not 
more  than  25"  long 

More  than  34"  inside  diameter.  More 
than  25"  long 


Number  of  test  speci- 
m«'iiH. 


2 


o 


a  i^ 


4  ' 


2 


Siztj  of  Hpec'i- 

1114  II  :4. 


In  eh  en. 
2.0 


2.0 


3.0 

3.0 

4.0 

4.0 
4.0 

4.0 


Si 


u 

p4 

B 
c 

H  5 

Inrhes. 

In 

ehen. 

0.  505 

1.  15 

0.505 

1.15 

0.564 

1.25 

0.504 

1.25 

0.564 

1. 25 

0.564 

1.25 

0.564 

1.25 

0.  r>«4 

1.25 

But  for  cylindrical  hoops  the  mannfju'turors  iiuiy  Tir.ik<'  tlic  testiiisj; 
representative,  wluni  two  or  luurc  hoops  are  made  from  Llic  same  ingot 
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8.  Range, 


The  range  shall  for  20^  elevation  be  about  11,000  yards  for  S-inch  gun, 
13,650  yards  for  10-inch  gun,  and  14,700  yards  for  12-inch  gun,  and  cor- 
responding ranges  shall  be  obtained  with  lower  elevations. 

9.  Accuracy: 

GDhe  standard  of  accuracy  for  all  calibers  shall  be  as  given  in  the  fol- 
lowing t^ble,  and  shall  be  approximately  attained: 

Table  of  acouraey—fSS  per  cent  rectanglee. 


Bange. 

V«rtioal 
rectangle. 

Horizontal 
rectangle. 

Height. 

Width. 

Length. 

Width. 

Yards. 
1.500 

1.4 
8.4 

FtH. 
1.0 
2.9 

Tarda. 

Tarda. 

8.000 

8,000 

29.7 
88.9 
48.6 

4.2 
6.7 
9.2 

8,000 

10.000 

10.  Endwrance. 

The  endurance  shall  not  be  less  than  350  rounds  for  8-inch  gun,  300 
rounds  for  10-inch  gun,  and  250  rounds  for  12-inch  gun,  all  with  full 
charges;  but  after  300,  250,  and  200  rounds  or  more  may  have  been 
fired  from  the  8-inch,  10-inch,  and  12-inch  guns,  respectively,  the  gun 
may  be  lined  wholly  or  in  part,  when  at  least  50  rounds  more  will  be 
fired.  After  this  the  general  soundness  and  efficiency  of  the  gun  should 
not  be  materially  impaired,  except  that  a  reasonable  amount  of  erosion 
win  be  9*dmitted.  Should  any  matesial  modification  of  the  construction 
be  made  during  the  trial,  at  least  50  rounds  with  Ml  charges  shall  be 
fired  thereafter.  ^ 

11,  Oeneral  efficiency. 

As  a  proof  of  general  efficiency  the  breech-mechanism  should  work 
freely  and  be  convenient  for  operating,  the  opening  and  closing  of  the 
breech  to  be  performed  by  hand  without  great  difficulty  by  one  man. 
The  projectiles  shall  admit  of  being  readily  handled,  inserted,  and 
centered  in  the  bore,  and  not  be  subject  to  injury  or  deformation  either 
in  handling  or  transportation. 

12.  Rapidity  of  fire. 

A  rapidity  of  fire  of  20  rounds  per  hour  for  8-inch  gun,  15  rounds  per 
hour  for  10-inch  gun,  and  10  rounds  per  hour  for  12-inch  gun  shall  be 
attainable,  using  such  appliances  for  loading  as  are  employed  by  the 
Ordnance  Department. 

13,  Repairs, 

The  repairs  allowable  during  the  entire  te«t  of  a  gun,  exclusive  of 
the  insertion  of  a  lining  tube,  will  be  confined  to  repairing  or  renewing 
parts  injured  during  the  tests.  ISo  alt(»rations  that  may  aft'eet  the  gen- 
eral construction  of  any  part  will  be  made  without  the  sanction  of  thQ 
Board  of  Ordnance  and  Fortification. 
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14,  Oeneral  conditions  of  test. 

The  tests  of  these  type  guns  shall  be  made  in  the  presence  of  tlie 
Board  of  Ordnance  and  Fortification  and  of  the  agent  or  representative 
of  the  manufacturers.  Due  notice  of  the  time  and  place  of  the  test 
shall  be  given.  Each  of  the  guns  may  be  subjected  to  i^reliminary 
firing,  at  the  option  of  the  manufacturers,  before  the  prescribed  test 
begins. 

The  time  during  the  test  when  the  special-determinations  of  range, 
accuracy,  and  rapidity  of  fire  shall  be  made  shall  be  arranged  in  con- 
sultation between  the  Board  of  Ordnance  and  Fortification  and  the 
agent  or  representative  of  the  manufacturers,  and  all  the  other  condi- 
tions of  the  test  not  herein  prescribed  shall  be  determined  by  that 
Board,  due  regard  being  paid  to  suggestions  ofi'ered  by  the  manufac- 
turers' agent  or  roi)rcsentative. 

If  the  first  typ(?  gun  presented  for  test  shall  fail  to  satisfactorily  fill 
the  prescribed  tests,  the  Secretary  of  War  may,  in  his  discietion,  if  the 
facts  warrant  such  action,  permit  the  manufacturers  to  present  a  second 
type  gun  of  the  same  caliber. 

»  15.  Payments. 

Payment  for  ea<*h  of  the  type  guns,  and  the  ammunition  supplied  for 
its  test,  shall  be  made  on  the  satisi'actory  comj^leticm  of  the  pr<^scribed 
test  for  each  gun  on  duly  ai)provcd  certificates  of  nispection  and  receii)t. 

PART  n — SERVICE   GUNS. 

The  following  si)e(5ifications  for  service  guns  will  bo  construed  in  con- 
nection with  the  i>rovision  of  law  that  no  change  whatever  shall  be 
nmde  in  the  material,  mode  of  manufacture,  or  dimensions  of  the  guns 
for  service  from  those  emi)loyed  in  the  type  gun  without  the  ai)pr<)val 
of  the  Secretaiy  of  War. 

1.  Inspection  of  the  manufacture. 

The  manufacture,  including  both  the  manufacture  of  the  material  and 
the  construction  or  finiwshing  and  a^^sembling,  shall  be  open  to  inspec- 
tion in  all  its  details  by  the  officers  and  en)]>l()ycs  of  the  Ordnance 
Department  assigned  to  duty  for  that  purpose,  and  shall  be  satisfac- 
tory to  the  inspector,  or  such  one  of  his  assistants  as  he  may  designate, 
at  all  its  stages. 

The  manufacturers  shall  give  every  facility  for  i)erforming  this  duty 
and  render  aU  necessjiry  assistance;  .they  shall  infonn  the  inspector  of 
the  chemical  composition  of  each  and  every  ingot,  part  of  ingot,  or 
casting,  which  they  propose  to  use,  together  with  a  statement  of  its 
casting,  size,  and  condition;  they  shall  inform  him,  or  such  of  his 
assistants  as  he  may  designate,  of  the  time  at  which  each  openition 
connected,  either  direcitly  or  indirectly,  with  the  manufacture  is  to  take 
place,  and  shall  give  him  such  notification  as  may  be  required  to  insure 
his  witnessing  or  verifying  any  particular  part  of  an  operation  which  he 
may  specify;  they  shall  ftirnish  him  with  a  copy  of  all  the  i)lans  and 
working  drawings  of  the  guns,  of  aU  directions,  orders,  or  instructions 
for  material  or  machine  work  connected  with  the  manufacture  of  the 
guns,  and  of  the  results  of  all  chemical  analyses  and  mechanical  tests 
in  any  way  connected  with  the  guns  to  be  furnished;  they  shall  provide 
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all  necessary  labor  and  allow  the  use  of  the  necessary  instruments  for 
making  fine  measurements,  tools  and  implements  required  by  the  in- 
spector and  his  assistants  in  the  performance  of  their  duties,  and  they 
shall  provide  within  their  works  suitable  and  satisfactory  office  room 
for  records,  drawings,  books,  etc.,  which  may  be  used  exclusively  by 
the  inspector  and  his  assistants. 

The  oflQcers  and  employes  referred  to  shall  have  free  access  at  all 
times  to  all  parts  of  the  manufacturef  s'  works.  The  details  of  the  oper- 
ations carried  on  at  the^  works  will  be  considered  confidential  so  far  as 
the  manufacturers  may  desire. 

The  manufacturers  must  satisfy  the  inspector  that  the  manufacture 
of  the  material  and  the  construction  or  finishing  and  assembling  of  the 
guns  are  in  accordance  with  the  specifications,  and  the  inspector  may 
suspend  the  work  on  any  part  or  any  gun  at  any  time  if,  in  his  opinion, 
the  work  is  not  in  accordance  with  the  specifications,  informing  tlie 
manufacturers  and  the  Department  of  his  reasons  therefor,  in  writing, 
within  twenty-four  hours  thereafter. 

2.  Material, 

The  material  in  the  service  guns  of  each  caliber  shall  be  of  the  same 
kind,  be  made  in  the  same  manner,  and  have  equally  as  good  qualities 
as  the  material  in  the  type  gun  of  the  same  caliber;  to  detennine  these 
points  the  reports  o^  the  inspector  of  the  material  in  the  type  guns 
shall  be  taken  as  the  guide  by  the  inspector  of  the  material  for  the 
service  guns  as  to  kind  of  material  and  method  of  manufacture.  The 
number,  position,  and  size  of  .the  tangential  tensile  test  specimens  to 
be  taken  from  the  various  parts  entering  into  the  construction  of  the 
service  guns  shall  be  as  prescribed  in  paragraph  3,  part  i,  of  these 
cf.pecifications,  and  they  will  be  cut  from  the  several  parts  and  be 
marked  and  tested  in  the  manner  prescribed  in  that  i)aragraph. 

The  physical  qualities  of  each  part  of  the  service  guns  shall  be  at 
least  equal  to  the  physical  qualities  of  the  similar  part  in  the  type  gun 
of  the  same  caliber  in  elastic  limit,  tensile  strength,  elongation  after 
rupture,  and  contraction  of  area,  tl^  mean  of  the  determinations  to  be 
compared  with  the  mean  of  the  determinations  for  the  i)art  of  the  type 
gun,  and  no  specimen  to  show  qualities  lower  in  any  particular  than  the 
lowest  record  of  the  i>art  for  the  type  gun  in  that  i)articular,  unless 
the  contracting  parties  may  agree  upon  general  tables  of  physical  quali- 
ties, which  shall  be  determined  from  all  the  results  of  test  of  the  mate- 
rial of  the  type  guns,  and  shall  show  average  or  mean  qualities  and 
qualities  below  which  no  specimen  shall  fall  in  any  one  particular,  such 
tables  to  group  together  as  many  as  possible  of  the  various  paj*ts  of 
the  guns  of  the  several  calibers  or  of  all  the  calibers. 

No  part  of  any  gun  shall  be  machine  finished  or  assembled  into  the 
gun  until  it  has  been  accepted  as  to  physical  qualities  by  the  inspector. 

3,  Mode  of  manii/arture. 

The  mode  of  manufacturing  the  service  guns  shall  be  similar  to  that 
employed  in  the  manufacture  of  the  type  guns,  or  such  as  will  insure 
equal  accuracy  and  certjiinty ;  to  determine  these  points  the  report  of  the 
inspector  of  the  manufacture  of  the  type  guns  shall  be  taken  as  a  guide 
by  the  insi)ector  of  the  manuftu*.ture  of  the  service  guns.  If  the  guna  are 
built  up  the  variations  from  the  shrinkages  absolutely  obtained  in  the 
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type  gans  shall  not  be  greater  than  0.003  of  an  inch  on  diameters,  but 
it"  in  the  manufacture  of  the  type  guns  it  has  been  aimed  to  obtain  cer- 
tain definite  shrinkages  then  the  variations  from  these  shrinkages  in  the 
service  guns  shall  not  be  greater  than  the  variations  from  prescribed 
shrinkages  ordinarily  allowed  by  the  Ordnance  Department  in  gun  con- 
struction, except  that  for  any  particular  zone  or  section  where  the  varia- 
tion from  shrinkage  aimed  at  in  tiie  type  gun  has  been  greater  than  is 
ordinarily  allowed  by  the  Ordnance  Department  the  variation  in  the 
service  guns  may  be  as  great  as  was  absolutely  obtained  in  the  type  gun 
at  that  zone  or  section.  Temperatures  used  in  dissembling  the  service 
guns  shall  not  be  materially  greater  than  were  obtained  in  assembling 
the  type  guns. 

If  wire  winding  is  used  the  tensions  used  in  winding  the  service  guns 
shall  be  the  same  as  were  obtained  in  winding  the  type  guns. 

If  the  guns  or  the  bodies  of  the  guns  are  made  in  one  piece  initial 
tension  rings  and  test  specimens  shall  be  furnished  as  is  prescribed  for 
the  type  guns;  the  initial  tensions  determined  shall  not  vary  more  than 
10  per  centum  from  the  initial  tensions  which  were  found  to  exist  in  the 
type  gun  of  the  same  caliber,  and  the  mean  physical  qualities  at  breech 
iuid  muzzle  shall  be  at  least  equal  in  every  particular  to  those  shown 
by  the  type  gun  of  the  same  caliber,  no  specimen  being  lower  in  any 
particular  than  the  lowest  record  of  the  type  gun  in  that  particular. 

The  variations  from  prescribed  diameters  of  chamber,  bore  witliin 
lands  and  to  bottom  of  grooves,  and  in  width  of  lands  or  grooves  shall 
not  be  greater  in  the  service  guns  than  were  actually  obtained  in  the 
type  guns.  Suitable  gauges,  to  be  supplied  by  the  manufacturers,  shall 
be  used  for  the  rifling,  the  length  of  powder  chamber,  the  threads  in 
breech  recess  and  on  breechblock,  and  the  several  parts  of  the  breech 
mechanism,  to  the  end  that  uniformity  may  be  obtained  in  manufacture 
and  the  parts  of  the  breech  mechanism  be  interchangeable. 

Each  part  of  a  gun  which  is  accepted  as  to  physical  qualities  shall 
be  marked  by  the  inspector;  these  marks  shall  always  be  on  the  part, 
and  before  they  are  eflfaced  in  one  place  by  any  finishing  operation  shall 
be  transferred  to  some  other  place  by  the  inspector.  No  part  shall  be 
assembled  into  a  gun  unless  it  bears  these  marks. 

The  traces  of  two  planes,  (me  containing  the  axis  of  the  bore  and 
trunnions,  and  the  other  perpendicular  thereto  and  containing  the  axis 
of  the  bore,  wiU  be  marked  on  each  gun  at  such  joints  as  may  be  re- 
quired, and  seats  for  the  sights  will  be  made  and  iitted  as  may  be  pre- 
scribed by  the  Ordnance  Department;  the  weight  and  preponderance 
shall  be  determined  and  the  muzzle  stamped  in  accordance  With  a  de- 
sign furnished  by  the  Department.  The  guns  will  bear  no  other  marks 
or  characters. 

The  outside  of  the  guns  shall  be  painted  as  required  by  the  Ordnance 
Department  for  service  guns. 

4.  Supply  of  ammunition. 

The  supply  of  ammunition  to  be  furnished  with  each  gun  for  proof 
shall  be  ten  rounds;  the  projectiles  to  be  of  standard  weight  and  of 
dimensions  similar  to  those  furnished  with  the  type  guns.  The  powder 
Shan  be  similar  to  that  furnished  with  the  type  guns,  and  a  sufficient 
quantity  shall  be  furnished  to  fire  the  number  of  proof  rounds  prescribed 
with  full  charges.  ^ 
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5.  Place  of  delivery. 

The  guns,  with  tlic  supply  of  iiminiinition,  must  be  delivered  at  the 
U.  S.  Proving  Ground,  Sandy  Hook,  N.  J.,  or  at  such  other  place  as 
the  Department  may  direct;  but  if  delivery  is  directed  at  any  other 
l)lace  than  Sandy  Hook,  the  excess  in  cost  of  transportation  thereto 
over  the  cost  of  transportation  to  Sandy  Hook  will  be  a  separate  charge 
against  the  United  States. 

For  shipment  the  parts  of  the  breech  mechanism  must  be  detached 
from  the  piece  and  be  separately  and  securely  packed,  being  marked 
with  the  number  of  Ibheir  respective  piece.  The  bore  must  be  well  oiled 
and  protected  for  shipment  in  the  usual  way  required  by  the  Ordnance 
Department  for  service  guns. 

6.  Conditions  of  service  proof  . 

Each  of  the  guns  may  be  subjected  t^)  preliminary  firing,  at  the  op- 
tion of  the  manufacturers,  before  the  proof  is  made;  the  cost  of  such 
preliminary  firing  will  be  paid  for  by  the  manufacturers. 

Each  of  the  ten  proof  rounds  shall  be  fired  with  the  full  charge  and 
weight  of  proje(*tile,  and  shall  develop  the  standard  power  prescribed 
for  the  gun  in  paragraph  7,  part  i,  of  these  specifications,  without 
showing  any  damage  or  defect. 

7.  Payments. 

Payment  for  each  gun  and  the  ammunition  supplied  for  the  ser\nce 
proof  shall  be  made  on  the  satisfactory  com])letion  of  that  proof  on  duly 
ai)proved  certificates  of  iMsx>c('tion  and  receipt. 
By  authority  of  the  Secretary  of  War  : 

D.  W.  Flagler, 
Brig.  Oen.,  Chief  of  Ordnance^  U.  8,  Army. 

Ordnance  Office,  War  Department, 

Washington^  D.  C,  May  S^  1891. 
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nrSTBVCTIONS  TO  BIDDERS  AND  SPECIFICATIONS  QOVERNINO  THE 
MANUFACTURE  OF  S-INCH  AITD  lO-INCH  DISAPPEARING  GUN  CAR- 
RIAGES OF  COL.  BUFFINGT02P8  MODIFIED  DESIGN. 

Pabt  I. — ^Instbuotions  to  Bidders. 

The  gun  carriages  for  which  proposals  are  invited  under  newspaper 
adyertmem^nt  dated  Ordnance  Office,  War  Department,  Washington, 
B.  O.J  May  22, 1891,  must  conform  in  material  and  dimensions  to  the 
drawing  and  specifications  to  be  had  at  this  office. 

Bidders  will  state  a  price  for  each  carriage,  and  the  time  within  which 
it  will  be  delivered,  the  S-inch  carriage  to  take  precedence. 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  or  all 
bids. 

Envelopes  contaiaing  the  proposals  should  be  marked  ^^  Proposals  for 
disappearing  carriages,"  to  guard  against  premature  opening,  and  be 
addressed  to  the  Cluef  of  Ordnance,  U,  S.  Army,  Washington,  D.  0. 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the 
8X>ecifications,  both  special  and  general,  and  of  the  drawing  must  ac- 
company and  form  part  of  the  proposals,  and  the  bidder's*  ^aran tee 
must  be  fQled  out  as  indicated  thereon. 

Tlie  bidder  to  whom  award  is  made  must  execute  a  contract  in  quin- 
tuplicate,  with  good  and  sufficient  sureties  for  the  faithful  performance 
thereof  within  ten  (10)  days  after  re(;eiving  the  blank  forms. 

The  contract  wili  stipulate  that  for  each  day  of  delay  in  the  delivery 
of  any  carriage  after  the  time  stated  in  the  proposal  there  will  be  de- 
ducted from  the  price  to  be  paid  therefor  the  sum  of  ten  dollars  ($10). 
This  per  piem  deduction  in  price  to  be  in  lieu  of  the  5th  section  of  the 
regular  contract  form,  unless,  in  the  opinion  of  the  Chief  of  Ordnance, 
contiQuous  or  great  delay  or  other  serious  default  shall  occur,  in  which 
case,  to  protect  its  interests,  the  United  States  may  apply  the  provisions 
of  said  5th  section  and  waive  further  per  diem  deduction  in  price. 

Sevtoty-five  (75)  per  cent  of  the  price  of  each  carriage  wOl  be  paid, 
in  three  equal  installments,  the  last  to  be  paid  upon  its  delivery,  and 
twenty-five  (25)  per  cent  upon  its  final  acceptance. 

Part  II. — Specipioations. 

1.  These  specifications  are  in  addition  to  the  general  specifications 
for  the  manufacture  and  iospection  of  carriages  and  parts  of  carriages. 

2.  The  mianufacturer  will  i^imish  all  parts  of  the  carriages,  the  coun- 
terpoises and  the  rings  for  attaching  the  elevating  apparatus  to  the 
guns.  The  Department  will  furnish  the  holding-down  bolts,  washers, 
and  nuts. 
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3.  The  carriage  will  conform  teethe  general  di'awings  forming  part  of 
these  specifications,  modifications  in  which  must  receive  the  approval 
of  the  Chief  of  Ordnance.  The  detailed  drawings  will  be  made  by  the 
manufacturer. 

4.  The  principal  parts  of  each  cjirriage  are  the  rotating  arms,  the  top 
carriage,  the  cheek  plates  or  chassis,  the  elevating  gear,  the  upper  front 
roller  path,  the  live  rollers,  the  lower  front  roUer  path,  the  brackets  for 
the  rear  traverse  wheels,  the  rear  traverse  wheels,  the  rear  traverse 
circles,  the  traversing  gear,  the  loading  crane. 

5.  The  gun  rests  by  its  trunnions  on  the  upper  ends  of  the  rotating 
arms  in  bearings  bushed  with  bronze.  The  rotating  arms  are  made  of 
cast  steel  Ko.  1.  They  are  pivoted  near  their  middle  points  upon  an 
axle  of  forged  steel  No.  3.  The  rotating  arms  of  the  10-inch  carriage 
are  shown  in  the  drawing  to  be  built-up  of  forged  shapes.  Whether 
they  shall  be  so  made  or  shall  be  steel  castings  will  depend  upon  the 
experience  had  in  casting  the  arms  for  the  8-inch  carriage. 

6.  The  axle  rests  in  bearings  bushed  with  bronze,  in  the  top  carriage, 
which  is  formed  with  the  two  hydraulic  cylinders  in  one  piece  of  cast 
steel  No.  2.  In  each  cylinder  are  two  throttling  bars  of  forged  steel  No. 
2,  which  pass  through  notches  in  the  pistons.  They  serve  to  regulate 
the  size  of  the  orifices  for  the  flow  of  the  liquid  past  the  pistons,  being 
of  variable  cross-section.  Their  form  will  be  indicated  by  the  Departs 
ineut.  The  hydraulic  cylinders  are  connected  by  a  pipe  at  their  front 
ends  to  equalize  the  pressure  in  them  during  recoil. 

7.  The  piston  rods,  with  the  pistons  formed  on  them,,  are  made  of 
forged  steel  No.  3,  and  are  fastened  by  means  of  nuts  to  projections  on 
the  chassis.  They  are  pierced  throughout  their  length  with  holes  one 
inch  in  dianiet^erto  permit  the  passage  into  the  cylinders  of  liquid  which 
comes  to  their  forward  ends  through  copper  pipes,  from  a  reservoir 
placed  on  the  chassis.  These  x)ipes  at  their  point  of  junction  are  pro- 
vided with  a  check  valve,  which  prevents  the  return  of  the  liquid  from 
the  cylinder,  and  with  a  by-pass  valve,  which  when  opened  permits  the 
return  flow  of  the  liquid  past  the  check  valve.  The  object  of  this  ar- 
rangement is  to  retain  the  gun  in  the  position  of  recoil  and  to  control 
its  return  to  the  firing  position. 

8.  The  top  carriage  runs  upon  rollers  of  forged  steel  No.  3,  which  are 
placed  in  recesses  in  the  cheek  plates.  The  axles  of  the  rollers  are  of 
forged  steel  No.  2,  and  the  rollers  are  bushed  with  bronze  where  the 
axles  pass  through  them. 

9.  The  cheek  plates  are  made  of  cast  steel  No.  1,  and  are  united  by  a 
transom,  also  of  cast  steel  No.  1,  and  by  the  brackets  for  the  rear  trav-' 
erse  wheels.    They  are  bolted  at  their  forward  ends  to  the  upper  front- 
roller  path.    They  have  formed  in  them  or  bolted  to  them  guides  for 
the  elevating  racks. 

10.  The  elevating  rods  are  of  forged  steel  No.  3.  The  journal  bear- 
ings at  their  upper  and  lower  ends  are  bushed  with  bronze.  The  lower 
ends  of  the  rods  are  attached  to  elevating  racks  of  forged  steel  No.  2. 

11.  The  elevating  hand  wheels  are  of  bronze.  They  are  mounted  on 
a  through  shaft,  upon  which  are  pinions  of  bronze  gearing  into  spur 
wheels  of  cast  steel,  on  the  shaft  with  which  are  pinions  of  bronze  gear- 
ing into  the  elevating  racks. 

12.  The  upper  and  lower  front  roDer  pjj;ths  are  of  cast  steel  No.  1. 
Their  inner  parts  form  the  pivot  or  pintle,  which  should  be  made  with 
a  play  of  ".03  and  have  a  spiral  groove  cut  in  one  of  the  surfaces  to 
facilitate  lubrication.  The  lower  one  is  fastened  to  the  platform  with 
eighteen  If-inch  holding  down  bolts  tor  the  8  inch,  and  eighteen  2-inch 
bolts  for  the  10-inch  carriage. 
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13.  The  conical  rollers  are  to  be  of  forged  steel  No.  3. 

14.  Tlie  counterweight  is  of  cast  iron  and  weighs  16  tons'  for  the 
8-inch /ind  28  tons  for  the  10-inch  carriage.  It  is  suspended  by  two 
rods  from  a  shaft  joining  the  lower  ends  of  the  rotating  arms.  The  rmls 
are  of  forged  steel  No.  2  and  at  the  lower  ends  sustain  a  platform  of 
cast  steel  No.  1,  ujwn  which  rests  the  counterweight. 

16.  The  shaft  from  which  the  counterweight  hangs  is  of  forged  steol 
No.  3.  It  passes  through  the  lower  ends  of  the  rotating  arms  and  into 
two  sliding  pieces  forming  a  cross  head,  the  holes  in  the  rotating  arms 
being  bushed  with  bronze.  It  is  keyed  to  the  counterweight  suspension 
rods  and  to  the  pieces  with  which  it  forms  the  cross  head. 

16.  The  cross-head  pieces  are  of  cast  steel  No.  1  and  are  lined  on 
their  principal  bearing  surfaces  with  bronze  strips.  The  cross-head 
guides  are  formed  on  the  inner  sides  of  the  (»heek  plates. 

17.  On  the  front  of  each  cheek  plate  are  projections  such  that  a  hand- 
spike may  engage  over  them  and  in  notches  in  the  cross-head  pieces  for 
raising  the  counterweight  and  lowering  the  piece  to  the  loading  position 
should  it  not  quite  reach  that  x)Osition  in  recoil.  A  verticial  ratchet  is 
formed  on  one  face  of  one  of  the  cross  head-pieces  to  be  caught  by  a 
pawl  on  the  clieek  plate  and  hold  up  the  counterpoise.  Tliis  is  in  addi- 
tion to  the  liquid  arrangement  for  the  same  i^urpose. 

18.  The  rear  traverse  wheels  and  their  brackets  are  of  cast  steel  No. 
1.    Tlie  axles  of  the  wheels  rest  in  ball  bearings. 

19.  The  worm  shaft  of  the  traversing  gear  is  of  forged  steel  No.  2, 
the  wonn  being  formed^ on  it.  Tlie  worm  wheel  is  of  bronze;  the 
notched  wheel  over  which  the  chain  passes  of  cast  st^el  No.  1;  its  shaft 
of  forged  steel  No.  2;  the  bracket  su])porting  the  shaft  of  cast  steel 
No.  1;  and  the  pulleys  for  changing  direction  of  the  chain  of  forged 
steel  No.  2.  The  teeth  of  all  gears  and  racks  in  the  elevating  and 
traversing  gear  are  to  be  machine  finished. 

20.  The  traversing  chain  lies  around  the  rear  traverse  circle  and  is 
fastened  to  the  parapet.  It  is  provided  with  an  arrangement  for  taking 
up  the  slack. 

21.  The  rear  traverse  circle  is  of  cast  steel  No.  1.  It  is  cast  in  seg- 
ments and  fastened  to  the  platform  by  1  J-inch  holding-down  bolts. 

22.  The  loading  crane  is  of  wrought  iron. 

23.  All  bolts  Jind  rivets  are  of  wrought  iron. 

24.  All  steel  castings  must  be  annealed,  and  care  should  be  taken  to 
insure  uniform  cooling  both  in  casting  and  annealing. 

25.  The  action  of  the  carriage  is  iis  follows :  Upon  firing  the  piece  the 
central  pivot  of  the  rotating  beam  moves  in  a  horizontal  line  to  the  rear, 
carrying  the  top  carriage  with  it;  the  lower  end  moves  vertically  up- 
ward, being  constrained  by  the  cross-heiid  guides;  the  gun  moves  down- 
ward and  U)  the  rear  in  the  arc  of  an  ellipse.  The  energy  of  recoil  is 
absorbed  partly  by  raising  the  counterweight  and  partly  by  the  resist- 
ance of  the  hydraulic  cylinders.  After  loading  the  by -pass  valve  is 
opened  and  the  sui^plus  liquid  allowed  to  flow  from  the  hydraulic  cylin- 
ders, permitting  the  piston  rods  to  enter.  The  greater  moment  of  the 
counterpoise  enables  it  to  raise  the  piece  into  battery.  The  latter  can 
be  stopped  and  held  in  any  position  by  closing  the  by-pass  valve. 

26.  The  piece  is  hauled  down  into  the  loading  position  by  hand,  for 
drill  or  cleaning,  by  blocks  and  falls  attached  to  the  upper  ends  of  the 
rotating  arms  and  to  rings  on  the  cheek  plates. 

B.  W.  Flagler, 
Brigadkr-Genvral^  Chief  of  Ordnance, 

OsDNANOE  Office,  War  Department, 

WasMngkm,  J).  0.,  May  20,  1891. 
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PROaRESS  REPORT  ON  THE  MANUFACTURE  OF  STEEL  F0RGING8,  ETC., 
AT  THE  MIDVALE  STEEL  WORKS,  PHILADELPHIA,  PA, 

The  Chief  of  Ordnance,  U.  S.  A., 

Waahington^  />.  C: 

Sm:  I  have  the  honor  to  submit  the  foUowiiig  rejwrt  upon  the  opera- 
tions undertaken  for  the  Ordnance  Department  by  the  Midvale  8t-eel 
Company  for  the  part  of  the  fiscal  year  ending  June  30,  1891,  that  I 
have  been  on  duty  at  the  Midvale  Steel  Works. 

I  reported  for  duty  at  these  works  on  NoveThber  27,  1890,  under  pro- 
visions of  paragraph  11,  S.  O.  271,  H.  Q.  A.,  A.  G.  O.,  dated  November 
19, 1890. 

CONTEXTS. 

Table  of  contents. 
List  of  tables  appended. 
Report. 

Preamble. 

List  of  fabrications. 

I.  12-inch  B.  L.  R.  mortar  (cast-iron  body). 

a.  Mortar  forcings  made  under  contract  of  Jan  nary  7, 1889,  etc. 
5.  Mortar  forcings  made  nnder  contract  of  December  1,  l^u. 
R^snm^  of  cylindrical  hoops. 
II.  8-inch  steel  riiies. 

III.  10-inch  and  12-inch  steel  rifles. 

IV.  7-inch  B.  L.  siege  howitzer. 
V.  8.2-inch  B.  L.  field  gnn. 

a.  Contract  of  October  20,  1890. 
5.  Contract  of  June  8, 1891. 
VI.  8-inch,  10-inch,  and  12-incb  armor-piercing  steel  shot. 
VII.  8.6-inch  mortar  carriage. 
YIII.  Miscellaneous. 

a.  Casting  for  straining  jacket  for  Watertown  Arsenal* 
h,  8-incb  projectile  beads,  fuse  experiments. 
IX.  Crank  casting  and  gun  steel  shaft  forging. 
X.  Weight  of  steel  forgings.  etc. 

1.  For  3.2-inch  B.  L.  rifle. 

2.  For  7-inch  B.  L.  siege  howitzer. 

8.  For  12-inch  B.  L.  mortar  (contract  of  January  7,  1889). 

4.  For  12-inch  B.  L.  mortar  (contract  of  December  1,  1890). 

5.  Recapitulation  of  weights. 

6.  Tensile  tests  and  number  of  measurements  required  in  inspection. 
XI.  Remarks. 

Appendices. 

Tables  I  to  XXII^  inclusive. 
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Table  I. 

n. 

lU. 

IV. 

V. 


Contract   of 
^October    20, 
1890. 


VI. 

vn. 
vm. 


IX. 

X. 

XI. 
XII. 

xm. 


Contract  of 
June  8, 1891. 


XIV. 

XV. 

XVI. 

XVII. 

xvin. 

XIX. 
XX. 


XXII. 

xxni. 


Tensile  tests,  tnbes  for  3.2-inch  H.  L.  ateol  rifle. 
Tensile  tests,  sleeves  for  3.2-inch  B.  L.  steel  rifle. 
Tensile  tests,  jackets  for  3.2-lnch  B.  L.  steel  rifle. 
Tensile  tests,  trunnion  hoops  for  d.2-inch  B.  L.  ste^l  rifle. 
Tensile  tests,  breech  mechanittiu. 

a.  Lever  handles. 

h.  Block  carriers. 

0.  Spindles. 

d.  Gas-check  cups. 

0.  Key  rings. 

/.  Base  rines. 

g.  Breechblocks. 
Tensile  tests,  tubes  for  3.2-lnch  B.  L.  steel  rifle. 
Tensile  tests,  jacket  with  trunnions  for  3.2-inch  B.   L. 

steel  rifle. 
Tensile  tests,  breech  mechanism. 

a.  Gas-check  cups. 

h.  Spindles. 

0.  Lever  handles. 

d.  Block  carriers. 

e.  Lever  handle,  pins,  and  nuts. 
/.  Breechblocks. 

Tensile  tests,  tubes  for  7-inch  B.  L.  R.  howitzer  (steel,  siege). 

o^AT^ai'i.^  ^Auf^  S  Jackets  for  7-inch  B.  L.  R.  howitzer. 
1  ensue  tesw  ^  ^^^  ^^^  ^^^  lAnch  B.  L.  R.  howitzer. 

Tensile  tests,  sleeves  for  7-inch  B.  L.  R.  howitzer. 
Tensile  tests,  trunnion  hoops  for  7-inch  B.  L.  R.  howitzer. 
Tensile  tests,  breech  mechanism  for  7-inch  B.  L.  R.  howitzer. 

a.  Lever  handles. 

h.  Face  plates. 

e.  Block  carriers. 

d.  Spindles. 

0.  Base  rinffs. 

/.  Breechblocks. 

g.  Nnts. 

h.  Gascheck. 
Tensile  tests,  trunnion  hoops  (B^)  for  12-inch  B.  L.  R-  mortar  (cast-iron 

bodv). 
Tensile  tests,  hoops  A3  for  12-inch  B.  L.  R.  mortar. 
Tensile  tests,  hoops  A4  for  12-in<'h  15.  L.  K.  mortar. 
Tensile  tests,  hoops  A«  for  r2-inch  H.  L.  R.  mortar. 
Tensile  tests,  hoops  Bi  for  12-in('h  B.  L.  R.  mortar. 
Tensile  tests,  hoops  B4  for  12-inch  B.  h.  R.  mortar. 
Tensile  tests,  hoo]>8  B/^  for  12-inch  B.  L.  R.  mortar. 
Tensile  tests,  breech  mechanism  for  12-inch  B.  L.  R.  mortar  (cast-iron  body). 
Contract  of  December  1, 1890. 

a.  Transverse  rollers. 

h.  Hinge  pins. 

c.  Face  plates. 

d.  Spinales. 

«.  Front  gjw-clieck  cups. 
/.  Rear  ga8-di«»rk  cups. 
g.  BrciM'liblocks. 
Hardness,  specific  gravity,  and  tonsih^  tt^stfl  from  some  hoops  from  set  No. 

32  to  set  No.  (55,  both  inclusive. 
Tensile  tests,  steel  castings  for  frames  and  elevatuig  arcs  for  3.6-inch  mortar 
carriages. 


Contract  of  Decem- 
ber 1, 1890. 
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List  of  fahricationa. 


Date  of 

order  or  oon* 

tract. 


Jan.    7, 1889 

Jnly25,1889 

Oct  18,1800 
Oct.    1,1889 

Deo.    1,1890 

Deo.  12, 1890 
Doc  13, 1890 

Mar.  11, 180 1 
June  8,1891 


Date  of 

expiration  of 

contract. 


Feb.    6,1891 
....do 


Do. 
Do. 


Jnne  15,1801 
Aug.  21,1891 


Apr.  8,1891 
Apr.  15, 1890 

Jan.  2,1898 

Oct.  22,1890 
Dec  13, 1891 
June  6,1892 
Immediate.. 
Sept.  28,1891 

Dec  2,1891 
Mar.  11, 1892 
Dec  4,1892 
Aug.  1,1892 
Aup.16, 1892 
June  16,1804 
Ang,16, 1896 
Immediate. . 


Fabrication. 


1.  29  sets  of  steel  forgings  for  12-inoh  B.  L.  R.  mortafa  (oast-iron 

body).    Ck>ntract  extended  to  April  7,  1891. 

2.  One  set  of  Bteel  forgings  for  12-incu  B.  L.  mortar  (under  pro- 

viaiona  of  above  contract). 

3.  25  seta  of  steel  forgings  for  3.2-incb  field  guns. 

4.  Casting  for  straining  jacket  for  Watertown  Arsenal  (July  12, 

1890,  indefinitely  extended). 

5.  43  sets  of  steel  forgings  for  12-inoh  B.  L.  B.  mortar  (cast-iron 

body). 

6.  10  sets  of  steel  for^ngs  for  7-inch  B.  L.  siege  howitser. 

7.  218  8-incharmor-pierdng  steel  shot. 

8.  217  10-inch  armor-piercinf;  steel  shot. 

9.  2  8-inch  projectile- lieadH, steel  forcings, for  Frankford  Arsenal. 

10.  16  sets  of  steel  castings  for  3.6-iuch  B.  L.  R.  field-mortar 

carriage. 

11.  25  sets  of  steel  forgings  for  3. 2-inch  field  guna. 
12. 100  8-inch  urmor-piorcibg  steel  shot. 
13.  205  lOiiich  armor-jpiorcing  steel  shot. 

60  12-inch  amior-pierciiig  stoel  shot. 

12  sets  of  stwjl  forgings  for  d-inch  B.  L.  rifle. 


14. 
15. 
16. 
17. 
18. 


12  sets  of  steel  forcings  for  10-inch  B.  L.  rifle. 
0  sots  of  Hteol  forgings  for  12-inoh  B.  L.  rifle. 
4  crank  castings.  * 


19.  2  giyi  steel  shaft  forgings.  * 


*  For  disappearing  carriage,  ordered  by  the  Morgan  Engineering  (>ompany. 

Of  the  above  list  the  following  numbers  have  been  completed:  Nos. 
1,  2,  3,  4,  6,  9,  and  11. 

The  stores  represented  by  these  numbers  have  all  been  shipped  to 
their  respective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  ITos.  5,  7,  8, 
10,  12,  13,  14,  15,  16, 17, 18,  and  19,  a.nd  of  these  no  work  has  yet  been 
submitted  for  test  and  insi3ection  under  headings  Nos.  7,  8, 12,  13,  14, 
16.  17, 18,  19. 

!Nos.  6  and  10  are  partially  completed,  the  latter  only  awaiting  the 
completion  of  3  c<astings  to  replace  rejoc^ted  i)ieces. 

Under  I^o.  15  work  has  just  commenced. 

Below  will  be  found  references  to  the  unfinished  work  under  appro- 
priate headings. 


I. — 12-INCH  B.  L.  B.  MORTARS  (WITH  OAST-IRON  BODY). 

a.  Mortar  forgings  made  under  contract  of  January  7, 1889^  and  ondcr 

of  July  25,  1889. 

The  contract  above  cited  calls  for  29  sets  of  12-inch  mortar  forgings,  and 
the  order  noted  calls  for  1  additional  set  under  the  provisions  of  the 
same  contract,  or  30  sets  in  all. 

Of  these,  22  sets  were  inspected  and  shipped  by  my  predecessors  be- 
tween August  8,  1889  (date  of  first  shipment),  and  November  20, 1890 
(date  of  sliipinent  of  twenty-second  set). 

A  large  percentage  of  the  remaining  8  sets  were  in  course  of  fabrica- 
tion under  my  immediate  predecessor.  The  line  of  demarcation  can 
not  very  satisfactorily  be  drawn  in  such  work,  since  it  is  essentially  con- 
tinuous, and  any  division  must  be  arbitrary. 
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The  8  remaining  sets  under  this  heading  were  shipped  by  me  as 
follows: 


No. 

Niunber 
ofaot. 

Date  of 
ahlpment. 

Bcf^arka. 

1 
3 
3 
4 
5 
6 
7 
8 

28d 

24th 

2dth 

28th 

Deo.    1,1890 
Deo.  18.1890 
Deo.  20,1890 
...  .do  ....... 

All  shipped  to  Baildera*  Iron  Foundry,  Providence,  B.  L, 
who  have  the  oontraot  for  asaemblinj^. 

« 

27th 

28th 

29th 

30th 

Deo.  29,1890 
Jan.  29, 1891 
Mar.  30, 1891 
Apr.   4,1891 

Beports  of  the  physical  tests  of  this  material  have  been  forwarded  to  the 
Ordnance  Office,  but  no  tables  of  summaries  have  been  prepared  for  this 
report,  as  the  work  was  so  nearly  completed  when  the  present  inspector 
took  charge. 

b.  lJ24ncKmortar  forgings  made  under  eontract  of  Deceynher  1,  1890, 

The  total  number  of  forgings  required  under  this  contract  is  43  sets. 

The  contract  was  dat^  December  1,  1890,  and  was  signed  and 
delivered  to  the  Midvale  Steel  Company  on  Dexiember  11. 1890. 

The  first  shipment  of  incomplete  sets  was  made  April  25, 1891.  The 
shipment  of  June  24, 1891,  completed  the  first  set,  which  was  due  March 
3, 1891. 

The  shipment  of  October  3,  1891,  completed  the  sixteenth  set,  and 
finished  116  cylindrical  hoops  towards  the  other  sets.  The  status  of 
the  cylindrical  hoops  is  shown  in  the  following: 

r^sum6  of  cylindricai.  hoops. 

Total  niiinber  of  cylindrical  hoops  required 430 

Total  shipped  f  complete  sets,  16) 160 

Total  shipped  (incomplete  sets) 116 

Total  on  hand  ready  for  shipment 18 

Total  required  to  complete  contract •136 

.    Total  finished  or  in  progress 430 

These  hoops  can  all  be  finished  with  ease  by  December  1,  1891,  and 
unless  some  unforeseen  accident  occurs  or  the  company  delays  its  opera- 
tions the  contnict  should  easily  be  concluded  by  the  end  of  the  present 
calendar  yeiir.  The  greatest  delay  has  been  in  tlie  trunnion  and  A5 
hoops  by  waiting  for  outside  contract  tors  to  finish  the  large  hammer. 

In  connection  with  tliese  mortar  forgings  tliere  is  one  fact  which  de- 
serves special  notice,  viz :  That  in  the  early  stages  of  the  mortar  work, 
though  impeded  by  bad  accidents  and  by  the  vexatious  delays  of  out- 
side contractors,  the  Midvale  Steel  Company  never  applied  for  an  ex- 
tension of  contract,  but  stepped  up  and  paid  penalties  on  the  first  seven 
sets  of  forgings  without  a  murmur,  instead  of  squirming  around  to  see 
how  it  could  get  out  of  its  contract  obligations. 

*  27  of  those  are  A«  hoops  and  109  common  hoops. 
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II. — 8-INOH   STEEL   RIFLES. 

The  following  forcings  have  been  made  for  the  twelve  8-mch  steel 
rifles  now  being  made  at  these  works,  viz: 

12  hinge  pins. 
12  breechblocks. 
12  spindles. 
30  gas-checks. 
12  rotating  rings. 

The  bars  for  the  securing  pins  have  also  been  prepared. 

There  is  no  delivery  due  under  this  contract  until  February  16, 1892, 
and  it  is  expected  that  all  the  work  except  the  tubes  and  jackets  will 
be  pretty  well  advanced  by  January  1,  1892.  With  ordinary  diligence 
there  should  be  no  delay  in  the  delivery  of  these  forgings. 

m. — lO-INCH  AND  12-INCH  STEEL  BIFLES. 

No  forgings  have  yet  been  made,  but  much  preliminary  work  has 
been  done  on  the  plant  and  tools  for  use  in  this  connection. 

IV. — 7-INOH.B.  L.   SIEaE  HOWITZEBS. 

The  contract  for  ten  sets  of  steel  forgings  for  7-incli  siege  howitzers 
was  dated  December  12,  1890;  was  received  and  delivered  to  the  com- 
pany Deceihber  20, 1890,  and  was  comi)leted  May  29,  1891. 

Days. 

Total  contract  time 314 

Total  time  consumed 168 

Excess  time  to  spare 146 

These  forgings  were  shipped  to  Watervliet  Arsenal. 

V. — 3.2-INOH  B.  L.  FIELD   GUNS. 

•  a.  Contract  of  October  IS,  isfjo. 

This  contract  was  for  twenty-five  sets  of  steel  forgings  for  3.2-inch  field 
guns,  consisting  of  twelve  parts  each.  The  following  resume  gives  the 
rate  of  progress  in  fabrication : 

Days. 

Total  contract  time 170 

Time  consumed  in  fabrication 151 

Excess  time  to  spare 19 

The  shipments  to  Watervliet  Arsenal  were  as  follows: 

Sets. 

(1)  February  3, 1891 5 

(2)  February  17,  1891 5 

(3)  Febrnary27,  1891 5 

(4)  March  7,  1891 5 

(5)  March  20,  1891 ! 5 

Total 25 
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ft.  Contract  of  June  <S,  1891. 

This  contract  was  dated  Juue  8,  1891;  was  delivered  to  the  Mid  vale 
Steel  Company  on  June  23, 1891,  and  preliminary  work  begun  immedi- 
ately. The  contract  was  completed  October  9, 1891,  or  four  months 
and  one  day  from  the  date  of  contract.    . 

Days. 

Total  contract  time  allowed 177 

Time  consnmed 123 

Excess  time  to*  spare 54 

VI. — 8,  10,  AND  12  INCH  ARMOR-PIERCING  SHOT. 

These  armor-piercing  projectiles  will  be  made  by  the  Holtzer  process. 
The  Midvale  Steel  Company  has  purchased  the  exclusive  right  to 
manufacture  in  this  country  these  armor-piercing  shot. 

The  company  has  been  delayed,  owing  to  the  failure  of  a  contractor 
to  complete  the  erection  of  their  new  casting  plant.  The  first  lots  of 
both  8-inch  and  10-inch  shot  are  now  due.  The  company  hopes  to  de- 
liver the  whole  number  within  a  reasonable  time. 

VII. — 3.6  INCH  MORTAR  CARRIAGES. 

These  are  steel  castings  and  were  delivered  within  the  time  specified 
by  the  contract,  but  owing  to  the  press  of  other  duties  were  not  in- 
spected until  some  days  later,  when  one  elevating  arc  and  three  car- 
riages were  rejected  for  h^^les  in  castings,  etc. 

This  order  is  so  small  and  the  castings  of  such  a  troublesome  nature 
that  lack  of  success  in  making  them  the  first  time  is  not  a  matter  of 
surprise.  The  company  hopes  to  replace  the  rejected  castings  during 
the  present  month. 

Vni. — MISCELLANEOUS. 

a.  Ciisting  f(yr  strainmg  jcicket  for  Watertown  ArsvnaL 

This  casting  had  been  dragging  along  for  over  a  year  for  various  rea- 
sons, and  was  finally  cast,  tested,  finished,  and  shipped  March  10, 1891. 
There  was  a  cavity  near  one  end,  but  on  consultation  with  the  com- 
manding officer,  Watertown  Arsenal,  it  was  decided  to  accept  it,  as  the 
defect  would  not  seriously  interfere  with  the  objects  for  which  the  iwece 
was  designed.  One  of  the  test  specimens  (an  inside  one)  was  low  on 
elastic  limit,  but  the  general  physical  properties  of  the  jacket  were  satis- 
factory.   Below  are  given  the  tests : 


Elastic 
limit. 

Tensile 
strength. 

Elonfcation 

after  mp- 

ture. 

OutRido  specimen 

Pcundt. 
40.000 
41,000 
34,000 

Pounds. 
75,000 
89,500 
84,000 

Per  cent. 
12 
1«.3 
13.7 

Jnflide HP«?ciTneii ,..,.,.. 

h,  8'inch  projectile  heaffji  for  fuftr  e.rperimentH.      • 

These  were  two  steel  forgings  made  for  Frankford  Arsenal  experi- 
ments. They  were  forged,  tested,  rough-machined,  and  shipped  to 
Charles  J.  Field,  623  Market  street,  Thiladelphia,  Pa. 
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The  only  specifications  for  physical  qualities  were  that  the  tensile 
strength  should  not  be  less  than  75,000  pounds  per  square  inch.  The 
tests  are  given  below  for  middle  bars  (gauge  length,  2  inches;  diameter, 
0.505  inch;  area  of  cross  section,  0.20  square  inch) : 

Physical  qualities. 


Eloatio 
limit. 

Tensile 
strength. 

1 

m/mtrotfrin  Contraction 
Elongation.     ^^  ^^^^ 

1 

No.l 

Poundi. 
88,000 
39,000 

Poundi. 
84,200 
84,250 

Percent. 
26.80 
25.20 

Per  cent. 
48.06 
41.28 

No.2 

IX. — CRANK  CASTINGS  AND  GUN  STEEL  SHAFT  FORGINGS.. 

These  were  ordered  by  the  Morgan  Engineering  Companj^  for  use  in 
a  disappearing  carriage  being  constructed  for  the  Ordnance  Depart- 
meiit.    No  work  has  yet  been  done. 

X. — WEIGHT  OF   STEEL  FORGINGS,  ETC. 

1.  For  r,.S-inch  B.  X.  rifles, 
CONTRACT  OF  OCTOBER  20,  1890. 


No.  of 
parts. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

U 

12 


1 
2 
3 
4 
5 
0 
7 
8 
0 


Deflignation. 


Tubes 

Jaclcets 

Trunnion  hoops. 
liit'c^cliblocliH . . . 

Si»in(lle« 

SUse  v<'« 

Key  rin/ja 

lijiae  rinjiB 

(iiiH-checkR 

lUook  wuTicrH... 
Lever  bamlN's... 
Lat<'h  covcrfl 


No. 
made. 


Total. 


CONTRACT  OF  JUNE  8,  1891. 


Tnbes 

JackotAwitb  tninniona. 

BrecchblockB 

SDiu(lle.<) 

Block  carriers 

GaB-checks 

Lever  handloa 

Lecer  bamllu  pins 

Nnte 


Total. 


25 
25 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 


Aggregate 
weignt. 


PouncUt. 

15,557 

10,  WO 

3,975 

974 

271 

1,625 

362 

774 

75 

504 

i;j7 

32 


:u,925 


25 

15,608 

25 

14,581 

25 

069 

25 

308 

25 

610 

50 

90 

25 

147 

25 

52 

25 

14 

32,288 


Total  weight  of  forghigH  for  3.2-incb  B.  L.  rifle,  contrnrt  of  Octobor  20,  1890 
Total  weight  of  forginga  for  3.2-iDub  B.  L.  ritle,  contract  of  Junt-  8,  1891 


Ponndii. 

..  34,925 
-.  82,288 


Sam,!T... 
Difhrenoe 


67,213 
2,637 
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2.  Fwr  7'iMK  B.  L,  B,  Hege  howitzer  (ateei). 

COKTRAOT  OF  DECSlf BEB  12, 1890. 


Ko.of 
parts. 


1 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 


Deeignaiioii. 


Tubes 

Jaoketn 

Trunnion  hoops 

Sleeves 

Block  osrriers.. 

Spindles 

Breechblocks . . . 

Fftce  plates 

Base  rings  — . 

Key  rings 

Lever  handles.. 
Gas-check  cup.. 
Nuts 


Total. 


No. 
made. 


AggWMte 
weight. 


Pound*, 

10 

22,254 

10 

12,242 

10 

8,800 

10 

7,406 

10 

080 

10 

440 

10 

1,892 

10 

582 

10 

1,860 

10 

238 

10 

197 

20 

205 

10 

15 

67,217 


S.  For  llS-inch  B,  L.  mortar» 


CONTRACT  OF  JANUARY  7, 1880. 


1 
2 
8 

4 

5 

6 

7, 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 


Designation. 


Trunnion  Iioops  .. 

Hoop  Ai 

Hoop  A» 

Hoop  Aj 

Hoop  A4 

Hoop  As 

Hoop  As 

Hoop  At 

Hoop  B| 

HoopB, 

Hoop  B4 

Hoop  Bf 

HoopBg 

Brcochblocks 

Spindles 

Face  plates 

Front  gas-cheok. . 
Rear  );aH-chcck . . . 
TransverHe  roller 


Hin^e  pin 
IMniouH  .. 


No. 
made. 

Aggregate 
-  weight. 

Pwndt. 

8 

19,056 

8 

0,254 

8 

7,788 

8 

6,288 

8 

6,226 

8 

6,245 

8 

6^247 

8 

6,262 

8 

5,741 

8 

8,123 

8 

8,090 

8 

8,116 

8 

8,104 

8 

6,993 

8 

1,671 

8 

2,016 

5 

290 

5 

180 

8 

248 

8 

184 

8 

102 

Total 


117, 123 
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Ko.of 
parts. 


1 
8 
8 
4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

U 

15 

16 

17 

18 

19 

20 


4.  Far  IB-inch  JB.  X.  E.  mortar. 
OOKTRACT  OF  DBG£HBSB  1. 1890. 


Deflignatloii. 


Tmnnion hoops  ... 

Hoop  Ai 

Hoop  As 

Hoop  A| 

Hoop  A4 

Hoop  A5 

HoopBi 

HoopB, 

H00PB4 

HOopBs 

HoopB, 

Breechblooks 

^indies 

Faceplate 

Hinge  blocXa 

Hinge  pins 

Transverse  rollers. 
Front  gos-check . . . 
Rear  gas-cheoks... 
Pinions 


Total. 


Vo. 
made. 


17 


81 
80 
18 


81 
81 
80 
20 
40 
48 
48 
43 
48 
28 
28 
43 


Aggregate 
weicnt. 


Pound9» 

89,477 

81,427 

24,251 

25^148 

24,335 

88,045 

24,971 

26,433 

81,019 

21,982 

29,005 

17,529 

8,314 

11,121 

7,917 

070 

1,303 

1,625 

1,008 

568 


866,443 


5,  Becapitulation  of  weighU, 
«       .         -  TotAl  weight 

Forgings  for—  (pounds). 

3.2-iiich  B.  L.  rifle 67,213 

T-inch  B.  L.  howitzer 57, 217 

12-ixich  B.L.  mortar  (contract  of  Janaary  7,  1889) 117, 123 

12-iiichB.L.mortar  (contract  of  December  1,1890) 366,443 

Total  weight  of  forgingg 607,996 

6,  TenHle  teats  and  number  of  measurements  required  in  inspection. 


For  8.2-lnoli  B.  L.  rifle  (con tract  of  October  20, 1890) . . . 

For  3.2-lnch  B.  L.  rifle  (contract  of  Jane  8, 1801) 

For  7-inob  B.  L.  howitser 

For  12-inoh  B.  L.  mortar  (contract  of  Janaary  7, 1889) . . 
For  12-inoh  B.  L.  mortar  (contract  of  December  1, 1890) 

Total • 


Ko.of 
specimens. 


353 
299 
168 


(•) 


778 


1,613 


Ko.of 

measare* 

ments. 


2,225 

2,450 

930 

1,502 

5,699 


12,806 


*  Not  coanted. 

The  above  table  does  not  include  the  specimens  tested  on  the  8  sets 
of  mortar  forgings  under  the  old  contract,  the  minimum  number  of  which 
is  20O9  assuming  that  all  possess  the  requirements  of  the  specifications. 
This  would  make  a  total  of  at  least  1,813  specimens  tested. 

XI.— REMARKS. 

The  foregoing  report  gives  but  a  feeble  idea  of  the  labor  that  has 
been  done  in  connection  with  the  procurement  of  these  forgings.  The 
physical  labor  required  to  do  this  work  as  it  should  be  done  is  such  as 
to  tax  the  strength  and  endurance  of  the  inspectors  to  the  follest  extent. 

The  requirements  of  the  specifications  are  rigid  and  render  the  duty 
laborious  and  unremitting,  but  I  am  not  prepared  to  recommend  any 
relaxation  in  the  requirements. 
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The  clerical  labor  is  an  important  factor  so  far  as  time  is  concerned, 
since  in  addition  to  the  minute  daily  records  of  fabrication  absolutely 
necessary  to  follow  the  work  understandingly,  test  reports  must  be  com- 
puted and  copied,  the  permanent  records  must  be  kept  up,  and  all  mis- 
cellaneous correspondence  indexed,  briefed,  copied,  and  answered. 

Office  work  is  continually  interrupted  by  calls  to  lay  off  si>ec]mens, 
to  verify  tensile  tests,  to  transfer  marks  on  specimens  or  on  work  being 
machined,  to  witness  the  casting  of  ingots,  the  forging,  the  rolling,  the 
oil-tempering,  or  the  annealing. 

It  is  very  difficult  to  get  sufficient  time  to  make  rexK>rts,  as  the  cur- 
rent work  absorbs  every  moment.  This  will  account  for  the  delay  in 
transmitting  this  report^  every  thing  has  been  sacrificed  to  getting  out 
the' work  without  unnecessary  delay. 

A  portion  of  our  time  has  been  taken  from  our  duties  here  for  inspec- 
tions at  other  points. 

Last  spring  Capt.  Mitcham,  the  assistant  inspector  here,  was  on  in- 
spection duty  at  Phcenixville,  and  the  inspector  had  work  fix)m  March 
4  to  May  4, 1891,  at  Thurlow,  Pa.,  and  is  now  on  insi)ection  duty  at 
PhcBuixville,  Pa.,  and  at  Pottstown,  Pa.,  a  few  miles  beyond  where  part 
of  the  work  is  done. 

Very  respectfully,  your  obedient  servant, 

D.  A.  Lyle, 
Captainj  Ord,  Dep^,  U.  S.  Army^  Inspector. 

Philabelphia,  Pa., 

October  19^  1891. 
(7083-'91.) 
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JRciulU  of  tensile  tests  of  tangential  specimens  from  ends  of  tubes  for  8-inch,  lO-inek,  and 

13-inch  B*  L.  rifles — Continued. 
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21 

21 

21 

21 

*22 

•22 

*22 

♦22 

•22 

*22 

22 

22 

22 

22 

22 

22 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 

24 

24 

12 

t2 

t2 

t2 

t2 

12 

*2 

•2 

*2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 
•» 


Breech  or 
rnozsle. 


Hnzzle. 
.do... 
.do... 
Breech . 

.  .do. . . 

..do... 
Muzzle. 

..do... 

..do... 
Breech . 

..do;.. 

..do. .. 
Muzzle, 
.do... 
.do... 
Breech . 

..do... 

..do... 
Muzzle. 

..do... 

..do... 
Breech. 

.  .do 

..do... 

..do... 

..do... 

.  .do. .. 
Muzzle. 

..do... 

..do... 

.  -do. . . 

..do... 

.  .do. .. 
Breech . 
.do  .. 
.do... 
Muzzle, 
.do... 
.do... 
Breech . 

..do... 

..do. . . 
Muzzle. 

..do... 

.  .do. .. 
Breech . 

..do... 

..do... 

..do... 

..do... 

..do... 
Muzzle. 

..do.., 

..do. .. 
Brw»ch  . 

.  .do. . . 

..do. ., 
Muzzle . 

.  .do... 

..do. .. 
Breech . 

..do — 

..do... 
Muzzle, 
.do... 
.do... 
-do... 
Bree<;h  . 

..do... 

..do... 

..do... 


§ 
S 

o 

OS 


^A 


1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
8 
1 
2 
8 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
5 
6 
4 
5 
6 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
5 
6 
4 
5 
6 
7 
8 
9 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
1 
2 
3 
4 


PoBiiion 
of  speci- 
men. 


Middle.. 

Inside  . . 

Middle.. 

Outaide . 

Middle.. 

Inside  .. 
do  . .. 

Middle.. 

OutAide . 
....do  ... 

Inside  . . 

Middle.. 

Inside  .. 

Middle.. 
. . .  .do  . . . 

Outside . 

Inside  . . 

Middle.. 
. . ..do  . .. 
do  ... 

Inside  . . 

Outside . 

Inside  . 

Middle.. 

Outside . 

Inside  . . 

Middle. . 
—  .do  ... 
do  ... 

Inside  . . 

Middle  . 

Inside  . . 

Middle  . 

Outside. 

Middle  . 

Inside .. 

Outside. 

Middle  . 

Inside . . 

Outside. 

Inside  . . 

Middle  . 

Outside. 

Inside  . . 

Middle  . 

Outside. 

Middle  . 

Inside  . . 
. . .  .do 

Outside. 

Middle  . 

Outside. 

Inside  . . 

Middle  . 

Outside. 

Inside . . 

Middle  . 

do  ... 

do  — 

Inside  . . 

Outside. 

Inside  . . 

Middle  . 

Outside . 

Inside  .. 

Middle  . 
do  . .. 

Outside. 

Middle  . 

Inside  . . 

Middle  . 


Elastic 
limit  per 
square 
inch  of 
original 
section. 


Pound*. 
52,000 
48,000 
49,000 
50,000 
48,000 
53,000 
46,000 
49,000 
50,000 
48,000 
49,000 
48,000 
!>(),00t» 
49,000 
49,000 
48.000 
50,000 
47,000 
47,000 
49,000 
49,000 
44,000 
46,000 
2,000 
53.000 
50.000 
50,000 
52,000 
51,000 
51,000 
51,000 
49,000 
51.000 
49,000 
48.000 
50.000 
49. 000 
49.000 
51,000 
49,000 
48,000 
43.000 
49,000 
49,000 
47,000 
52.000 
47,000 
51,000 
47,000 
47.000 
42,000 
51,000 
40,000 
50.000 
50,000 
50,000 
46,000 
45,000 
45,000 
46,000 
44,000 
48.000 
46,000 
53, 000 
52,000 
49,000 
47,000 
49,000 
42,000 
48,0<K} 
43,000 


Elong|h- 

tion  per 

incn 

under 

strain  at 

elastic 

limit. 


Inch. 

.001767 
.  001717 
.001683 
.  001717 
.001667 
.001933 
.001517 
. 001733 
.001767 
.001567 
. 001767 
.001733 
.001667 
.001783 
.001700 
.001667 
.001783 
.001667 


.001900 
.00178:5 
.0018:J3 
.001883 
. 001783 
.001850 
.  00irJ3 
.001700 
.001800 
.001683 
.  001733 
.  001733 
.001750 
.001733 
.  001733 
.  001733 
.001583 
.001433 


.001850 
.001667 
.001783 
.001667 
.  001717 
.001567 
.001550 
.  001550 
.001783 
. 001467 
.00168^1 
.001550 
.  001767 
.001683 
.  0016:^3 
.O01.'>83 
. 001067 
. 001467 
.001050 
. 001467 


Testile 
strength 

per 
square 
inch  of 
original 
eection. 


PoundM. 
94,800 


02 

91 

94 

92, 

95 

92 

92, 

91 

02 

92 

91 

04 

93 

92 

94 

97 

95 

92 

92 

03 

92 

92 

91 

94 

96 

96 

95 

96 

94 

95 

93 

95 

92 

88 

90 

03 

92 

04 

92 

91 

90 

06 

96 

96 

97 

05 

96 

94 

94 

94 

93 

94 

93 

97 

95 

95 

92 

89 

89 

97 

96 

04 

02 

93 

90 

91 

91 

86, 

88 

85 


400 
200 
400 
000 
200 
000 
240 
600 
000 
400 
160 
800 
600 
800 
800 
200 
200 
000 
000 
200 
400 
400 
600 
800 
800 
000 
200 
400 
000 
360 
600 
200 
000 
120 
400 
600 
400 
800 
400 
200 
400 
400 
800 
000 
200 
600 
000 
400 
800 
000 
600 
000 
200 
200 
200 
600 
000 
600 
200 
600 
400 
000 
400 
600 
400 
200 
200 
000 
SOO 
600 


Elon- 
gation 
after 
rup- 
tore. 


Peret. 
10.17 
22.67 
19.33 
21.50 
19.  W 
22.60 
18.67 
20.70 
20.33 
18.67 
20.33 
20.30 
10.33 
19.17 
20.67 
21.33 
21. 67 
19.33 
20.83 
22.00 
21.67 
20.00 
16.00 
21.00 
20.33 
17.67 
18.33 
20.50 
20.17 
22.33 
18.00 
17.33 
19.83 
21.67 
22.00 
23.83 
19.33 
17.33 
19.00 
20.33 

19.  33 
21.00 
19. 33 
19.33 
19.33 
20.00 
21.33 
16.00 
17.00 
19.83 
18.33 
20.50 
21.00 
18.67 
19.67 
19.33 
20.33 
21.83 
21.83 
22.83 
19.00 
19.17 
18.67 
20.33 
19.00 
22.67 
18.83 

20.  Xi 
21.67 
23. 33 
22.67 


Bedao- 
tionin 
area  af- 
ter rup- 
ture. 


Peret. 
41.91 
47.19 
40.83 
45.63 
37.51 
40.28 
36.10 
44.60 
48.22 
34.96 
43.25 
36.40 
45.11 
29.12 
4L91 
41.64 
41.64 
38.62 
46.93 
46.15 
40.48 
42.18 
15.96 
41.01 
48.47 
40.55 
32.36 
47.70 
30,45 
48.47 
36.40 
43.52 
43.25 
46.03 
44.60 
48.72 
43.25 
38.00 
37.23 
43.79 
4.3.79 
38.07 
39.73 
44.58 
42.72 
34.96 
38.62 
21.06 
23.64 
42.72 
26. 10 
46.67 
42.72 
43^79 
40.83 
33. 81 
37.79 
46.93 
46.41 
49.48 
41.37 
39.73 
38.62 
47.06 
47.70 
43.52 
38.07 
46.67 
44.05 
47.  70 
47.70 


Speciflo 
gravity. 


Hard- 
ness. 


7.  i  504 


18.58 


7. 8572 


17.62 


7. 8583       17. 53 


7.8515       20.25 


7.8564  ;    17.17 


7.8582       18.29 


7.8502       19.39 


7.8535  I     18.19 


7.  8550       16.  73 


*Not  accepted  on  these  results;  retempered  and  annealed. 
1  >iut  accented  on  these  results;  retcsted. 
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Results  of  compression  tests  of  tangential  speeimens  from  the  breech  end  of  tubes  for  S  inch, 

lO'inch,  and  IS-inch  B.  L.  rifies, 

[Length  of  Bpeoimen,  5  inches;  sectional  area,  1  square  inch.] 


Caliber. 

Kam- 

berof 

tube. 

ITumber  of 
specimen. 

Elastic  limit 
per  square 
inch  of  origi- 
nal section. 

Ultimate 

strength  per 

square  inch 

of  original 

section. 

Founds, 

8 

2 

46,000 

108,700 

8 

8 

47,000 

107,800 

8 

9 

' 

47,000 

105,600 

8 

11 

rj 

44,000 

95,180 

8 

12 

46,330 

94,660 

8 

13 

i 

i4.000 

92,200 

8 

14 

41,000 

92,100 

8 

15 

41,000 

97,100 

8 

16 

47,000 

105,600 

ft 

17 

49,000 

99,800 

8 

18 

46.000 

101,300 

8 

19 

49,000 

96,200 

8 

20 

49,000 

102,200 

8 

21 

47,000 

96,810 

8 

22 

61,000 

107,720 

8 

23 

^ 

49.000 

100,570 

8 

24 

47,000 

103,100 

10 

2 

10 

48,000 

105,900 

10 

8 

4 

46,000 

106,600 

12 

2 

0    . 

45,000 

100,700 

Results  of  tensile  tests  of  tangential  specimens  from  ends  of  jackeis  for  8-inchy  lO-inclt,  and 

Ig'ineh  B,  L,  rifies. 

[Length  of  specimen,  3  inches;  sectional  area,  0.25  of  a  square  inch.] 


I 


8 
8 
8 
8 
8 
8 
8 
8 
8 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


8 
8 


I 


I 


2 
2 
2 
2 
2 
2 
2 
2 
*« 


8  !  *9 
8     *9 


•9 

*9 

*9 

*9 

*9 

9 

9 

9 

9 

9 

9 

9 

9 

no 


8  110 


no 

flO 


Breech  or 
mnsxle. 


Mnzsle 

do. . 

..-.do.. 
....do. . 

Breech 
.  ...do..< 
....do.. 
. . .  .do.. 

Mussle 
.  ...do... 

do.. 

do.. 

Breech 

do.. 

do.. 

....do.. 

MiiKsle 
.  — do. . 

do.. 

. ..  .do.. 

Breech 
.  ...do.. 
.  .  do.. 
— do.. 

Mussle 

do.. 

— do.. 
. . . .do. . 


s 
I 

I 


Vi 


13 

14 

15 

16 

13 

14 

15 

16 

1 

2 

3 

4 

1 

2 

3 

4 

5 

6 

7 

8 

5 

6 

7 

8 

1 

2 

3 

4 


Position 
of  speci- 
men. 


Outride.. 

Middle  .. 

Inside  . . . 

Middle.. 

Outside. 

Middle  .. 

Inside . . . 

Middle  .. 
. ...do . ... 

Inside  . . . 

Middle.. 

Outside.. 

Middle  . . 

Inside  . . . 

Middle  .. 

Outside.. 
.  — do  . ... 

Middle  .. 

inside . . . 

Middle.. 

Outside.. 

Middle.. 

Innide . . . 

Middle  .. 

Outside.. 

Middle  .. 

Inside . . . 

Middle  .. 


Blastio 

limit  per 

square 

inch  of 

original 

section. 


PoundM. 
54,000 
49,000 
54,000 
49,000 
61.000 
50,000 
53,000 
49,000 
62,000 
53,000 
49,000 
54,000 
49,000 
55.000 
49,000 
50,000 
54,000 
45,000 
52,000 
46,000 
54,000 
44,000 
50,000 
44.000 
51,000 
47,000 
47,000 
49,000 


Elonga- 
tion per 
incii 
under 
strain  at 
elastic 
limit. 


Inch. 

.001850 

. 001717 

.001900 

.001783 

.001717 

.001800 

.001883 

.001733 


.001917 
. 001567 
.001833 
.001667 
.001H60 
.001517 
.001700 
.001550 


Tensile 

strength 

per 

square 

inch  of 

original 

section. 


Poundt. 

100,800 
98,400 

102,800 
09,200 
99,600 
98,000 

100,400 
97,200 

102,400 

102,800 
94,000 

105,600 

100,200 

105, 200 
99,200 
94,800 
98,800 
91,200 
95,600 
92,400 
98,000 
91,600 
96,400 
91,600 

100,400 
97,200 
08,400 
98,800 


Elon- 
gation 
after 
rap- 
ture. 


Per  et. 
18.17 
18.00 
17.33 
17. 33 
17.83 
18.17 
19.00 
19.33 
13.67 
13.00 
19.00 
15.83 
12.67 
14.33 
14.33 
17.00 
19.00 
18.00 
17.33 
18.67 
19.00 
20.83 
19.67 
18.67 
17.17 
18.67 
15.33 
14.60 


Beduc- 
tionin 


after 
rup- 
ture. 


Peret. 
40.83 
39.45 
41.91 
38.35 
39.73 
39.73 
38.07 
37. 2» 
23.95 
84.10 
38.07 
39.45 
19  60 
31.49 
25.80 
39.18 
51.97 
47.45 
47.19 
48.47 
49.73 
46.67 
51.73 
47.19 
87.61 
30.88 
22.71 
28.52 


Specific  Hani- 
gravity.   ih*hs.  i 


7.8527  I  19.29 


I 


7.8084     16.82 


*Not  accepted  on  these  results;  rcannealed. 

tNot  accepted  on  these  results ;  retempered  and  annealed. 
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Middle 
In«ldB. 
Ulddle 
Ontalde 
Ulddle 
Inside . 
Ulddle  . 
Oiitalde. 

Inehle . 
Middle 

Ulddle 
Iiuide. 
Ulddle 

Kllddle 
Indde . 
Middle 
....do.. 

M°ddle 
iTulde. 

Middle 

Oil  (side 
Middle 
....dci.. 


■eclluD 


inch  per      (lallnn 

nnder       iqnare     "" — 


M,«»' 
H.e>» 


T.86M 

ao.iB 

T.B938 

16.15 

7.  SMS 

-d).OS 

7.8533 

18.08 

BtHwapted  ODtluMieiiiltai  letemperad  and  uma>Iad> 
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ItesulU  of  teMxU  tesU  of  tangential  specimens  from  ends  of  jackets  for  S-inch,  10-inch, 

a'iid  IS'inoh  B.  L.  f'i/Zea— Continued. 


8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


I 
I 


16 
15 
16 
16 
16 
16 
16 
16 
18 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
19 
10 
18 
18 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
•21 
*2l 
♦21 
*21 
•21 
•21 
•21 
•21 


8  m 


8 
8 


8 
8 
8 
8 
8 
8 
8 
8 


t21 
t21 


8  f21 


t21 

t21 

t21 

t21 

21 

21 

21 

21 


• 

8 

• 

J 
1 

Breech  or 

muzsle. 

^ 

1 

izs 

Mnssla... 

1 

do 

2 

. .  .do. .  •  ■  • 

8 

...do..... 

4 

Breech... 

1 

...do..... 

2 

..-.do 

8 

...do 

4 

Musale. . . 

1 

....do..... 

2 

,  ...do. .... 

8 

...do..... 

4 

Breech... 

1 

...do 

2 

...do..... 

8 

...do 

4 

Mozzle... 

1 

...do 

2 

...do 

8 

...do 

4 

Breech . . . 

1 

...do 

2 

...do 

8 

...do 

4 

Mniile... 

1 

...do 

2 

. ...d04.... 

a 

...do 

4 

Breech... 

1 

...do 

2 

...do 

3 

...do 

4 

Muzsle... 

1 

...do 

2 

...do 

3 

...do 

4 

Breech... 

1 

...do 

2 

....do 

8 

...do..... 

4 

Mnxsle... 

1 

— do 

2 

...do..... 

8 

...do..... 

4 

Breech... 

1 

...do 

2 

...do 

3 

...do..... 

4 

Mnssle... 

1 

...do 

2 

....do 

8 

•  •  *  UO  «  •  •  ■  • 

4 

Breech... 

1 

...do 

2 

...do..... 

3 

...do 

4 

Maxzle. . . 

6 

...do 

6 

. .  .do 

7 

. .  .do 

8 

Breech... 

6 

...do 

6 

...do..... 

7 

...do 

8 

ICnule... 

9 

. .  .do 

10 

■  •  sUv  •  •  •  •  • 

11 

...do..... 

12 

Position 
of  speci- 
men. 


Ontside. 
Middle. 
Inside.. 
Middle  . 
Inside . . 
Middle  . 
Outside. 
Middle  . 
Ontside. 
Middle  . 
Inside. . 
Middle  . 
Ontoidei. 
Middle  . 
Inside.. 
Middle  . 
Ontside . 
Middle  . 
Inside . . 
Middle  . 
Ontside . 
Middle.. 
Inside . . 
Middle. 
— do  . . . 
Ontside. 
Middle  . 
Inside . . 
Middle  . 
Outaide. 
Middle  . 
Inside  . . 
Outside . 
Middle  . 
. . .  .do  . . . 
InAide . . 
Ontside . 
Inside . . 
Middle  . 
. . .  .do  . . . 
Ontside . 
Middle  . 
Inside . . 
Middle  . 
Ontside . 
Middle  . 
Inside . . 
Middle. 
Ontside. 
Middle  . 
....do ... 
Inside . . 
Outside. 
Middle  . 
Inside  . . 
Middle  . 
Outside . 
Middle.. 
Inside  . . 
Middle.. 
Outside . 
Middle.. 
Inside  . . 
Middle. . 
Outside . 
Middle. . 
Inside  .. 
Middle.. 


Eliistio 
Hmitper 
square 
inch  of 
original 
section. 


Bounds. 
66.000 
60,000 
62,000 
47,000 
52,000 
49,000 
53,000 
46,000 
62,000 
47,000 
51,000 
48,000 
52,000 
50,000 
62,000 
47,000 
53,000 
52,000 
55,000 
51,000 
54,000 
51,000 
56,000 
51,000 
47,000 
52,000 
48,000 
53,000 
47,000 
50,000 
49,000 
50,000 
55,000 
49,000 
51,000 
53,000 
54,000 
54,000 
51,000 
50,000 
49,000 
51,000 
54,000 
60,000 
51,000 
49,000 
49,000 
46,000 
62,000 
49,000 
50,000 
65,000 
52,000 
49.000 
55,000 
49,000 
60,000 

-44,000 
50,000 
46,000 
50,000 

-44,000 
50,000 

-44,000 
54,000 
47,000 
54,000 
52,000 


Elonga- 
tion ner 
inch 
under 
strain  at 
elastic 
limit. 


Inch. 

.001933 

.001733 

.001807 

.001750 

.001767 

.001833 

.002000 

.001633 

.001960 

.001567 

.001750 

.001717 

.001817 

.001787 

.001883 

.001750 

.001817 

.001767 

.001883 

.001667 

.001817 

.001667 

.001900, 

.001733' 

.001600 

.001783 

.001650 

.001867 

.001760 

.001767 

.001783 

.  001717 

. 001817 

.001650 

. 001717 

.  001817 

.  001817 

.  001&33 

. 001750 

.001650 

.  001717 

.001800 

.001883 

. 001767 

.  001833 

.001033 

.001683 

.001667 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


.  001917 
.001683 
.  001917 
.001883 


PouTids. 

99,200 

98,800 

100,400 

07,600 

98,400 

97,600 

100,800 

96,800 

96,800 

93,200 

97,200 

96,000 

97,200 

95,600 

97,600 

95,600 

05,600 

99,680 

99,200 

98,000 

98,400 

07,640 

100,800 

100, 400 

92,400 

94,400 

92,800 

94,000 

96,800 

98^800 

9.1,200 

99,200 

102, 000 

97,800 

98,400 

100.400 

102, 8U0 

103, 600 

100,000 

98.400 

97,200 

100, 040 

100,000 

99,600 

98, 000 

96,440 

96,800 

96.800 

10U,800 

98,800 

98,800 

104,000 

100,000 

98,000 

102,000 

06,800 

90,000 

92,800 

07,200 

93,600 

96,000 

91,600 

98,000 

92,000 

97,200 

94,400 

90,600 

97,600 


Elon- 
gation 
after 
rup- 
ture. 


P^r  et. 
19.67 
17.17 
21.50 
20.00 
18.00 
15.88 
18.67 
20.67 
20.67 
20.33 
19.33 
20.83 
19.67 
19.67 
19.67 
16.33 
20.00 
19.70 
21.67 
22.33 
20.33 
19.00 
17.00 
18.17 
19.00 
19.67 
21.67 
19.67 
18.00 
22.50 
20.00 
17.67 
20.00 
18.00 
17.07 
17.00 
18.00 
18. 33 
14.83 
16.3:) 
17.17 
18.30 
17.33 
16.50 
17.00 
19.70 
19.50 
20.67 
17.33 
11.50 
18.50 
17.17 
20.00 
18.50 
18.67 
19.33 
17.00 
18.38 
20.00 
21.67 
21. 00 
20.83 
16.67 
22.00 
20.07 
19.67 
18.67 
18.67 


Reduc- 
tion in 
area 
after 
rup- 
turo. 


Per  cL 

47.45 
^41.10 
44.32 
39.45 
30.31 
30.60 
39.18 
40.00 
42.72 
43.52 
44.85 
29.12 
43.79 
43.79 
42.18 
26.41 
45.37 
41i90 
48.72 
44.85 
45.69 
44.60 
44.05 
37.79 
4.5.37 
43.25 
45.89 
47.45 
29. 71 
44.05 
40.83 
33.52 
43. 52 
40.00 
36.10 
46.41 
41.64 
42.45 
23.02 
32.36 
40.55 
36.40 
37.79 
40.28 
40.28 
44.60 
41.91 
36.94 
40.00 
14.64 
38.00 
40.00 
44.85 
35.82 
44.85 
40.65 
22.71 
35.82 
43.52 
41.64 
47.96 
38.07 
26.41 
41.91 
45.11 
36.94 
47.45 
40.55 


Specific 
gravity. 

Hard- 
ness. 

7.8584 

18.78 

7.8525 

19.60 

7.8566 

20.25 

1 

7.8520 

17.99 

1 

["■ 

7.8542 

19.81 

7.8566 

19.49 

"'•••■- 1 

•  Not  accepted  on  these  results ;  reannealed. 

t  Kot  accepted  on  these  results ;  retempered  and  annealed. 
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10 

2 
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2 

10 

2 

10 

2 

Breecb  or 
muBzle. 


Breech . . . 

. . .  .do 

..-.do 

— do 

Mnzzle... 

do 

— do 

do 

— do 

— do 

— do 

— do 

Breech . . . 

— do 

— do 

— do 

Mnszle . . . 
. .  ..do ..... 

. .  ..do 

.« .  .do 

Breech . . . 

do 

do 

— do 

— do 

— do . 

. . .  .do .. . .. 

. . .  .do 

Muaszle... 

— do 

do 

do.:.-. 

Breech  . . . 

do 

. ...do.. ... 

do 

MuKzle . . . 

do 

do 

. -.  .do 

Breech  . . . 

do 

. . .  .do 

. . .  .do . . 

Mnxzle... 

.  ...do 

. . .  .do 

■    ■    •    aflU-    •    «    *    ■ 

Breech  . . . 

..-.do 

do 

do. ... 

Muzzle.. 

do 

do 

do 

Breech .. 

do 

. ...do. . .. 
do 

Muzzle.. 
....do.... 
....do. ... 
. . .  .do. ... 

Breech.. 
....do.... 


p 

^ 


^ 


9 
10 
11 
12 
1 
2 
3 
4 
5 
0 
7 
8 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
5 
6 
7 
8 
9 
10 
11 
12 
9 
10 
11 
12 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
5 
6 


Poflitiou 

of  Bpeci- 

men. 


Middle... 

Inside  ... 
Oataide . . 
Middle.. 
Inside  ... 
Middle.. 
Chitside . 
InHide  . . 
Middle. . 
Out«ide . 
Middle.. 

do 

Inside  .. 
Middle. . 
Outside . 
Inside  . . 
Outside . 
Middle.. 

do  ..- 

Outside . 
Middle-. 

. . . . do 

Inside  .. 

do 

Middle.. 
Outside . 
MidcUe.. 
Inside  .. 
Middle.. 
Outside . 
Middle.. 
Inside  . . 
Middle.. 
Otitside . 
Middle.. 
—  do  ... 
Outside . 
Middle. . 
Inside  . . 
Outside . 
Middle. . 
Inside  .  - 
Middle.. 
Middle  . . 
Outside . 
Middle  .. 
Inside . . , 
Middle  . 
Outside.. 
Middle  . 
Inside  . . , 

do  ... 

Middle.. 
Outoide. . 
Middle  . . 

. . . .  do 

Inside  . . . 
Middle  . 
Outside.. 

— do 

Middle  .. 
Inside . . . 
Middle  . . 
OuUide.. 
Middle.. 


Elastic 
limit  ]>er 
square 
inch  of 
original 
section. 


Pounds. 
50,000 
51,000 
53,000 
51,000 
54,000 
57,000 
51,000 
54,000 
58,000 
48,000 
55,000 
48,000 
48,000 
50,000 
48,000 
53.000 

•  54,000 
54,000 
50,000 
51,000 
54,000 
48,000 
47,000 
55,000 
50,000 
46,000 
49,000 
45,000 
54,000 

-40, 000 
51,000 
40,000 
44,000 

-40,000 
47, 000 

-40,000 
'  46,000 
52,000 
46,000 
47,000 
46,000 

-40,000 

-44,000 

-40,000 
>,000 
46,000 
40,000 
45.000 
44,000 
51,000 
,000 
,000 
56,000 
51,000 
51,000 
51,000 
52,  (KM) 
56,000 
51,000 
56,000 
54.000 
45,000 
52, 000 
45,000 
54,000 
44,000 


Slon^* 

tion  per 

indi 

under 

strain  at 

elastic 

limit. 


Inch. 

.001850 
.001833 
.001850 
.001800 
.001967 
.002067 
.001867 
.002017 
.002117 
.001883 
.001900 
. 001817 
.  001767 
.001733 
.001733 
.002100 
.001967 
.  001933 
.001733 
.001817 
.001867 
.  001700 
.001700 
.001883 
.001750 
.001650 
. 001717 
.  001733 


Tensile 
8trcnf2:th 

per 

square 

inch  of 

orij^inal 

section. 


.001650 
.001700 
.001450 
.001533 
.001667 
.000000 
.000000 


.001867 
.  001583 
.  001817 
.  001567 
.001850 
.  001617 


Pounds. 
98,400 
97,200 
100,000 
.  96,400 
97,200 
99,600 
96,400 
96,000 
100,000 
96,000 
96,000 
96,800 
94,800 
94,000 
96,000 
99,200 
103,600 
100,000 
98,880 
102,000 
98,800 
96,080 
98,400 
102,000 
102,400 
96,400 
96,800 
96,400 
80,200 
89,400 
82,800 
87,600 
85,000 
78,800 
90,200 
86,000 
95,200 
97,600 
93,200 
95,600 
93,600 
82,400 
8:^600 
82.800 
86,800 
90,000 
86,120 
88.400 
86,320 
96,800 
80,800 
82,000 
100,000 
97,600 
99,600 
06.800 
102,800 
103. 600 
101.600 
100,400 
96,400 
92,000 
95,200 
92,000 
96,400 
92,800 


Elon- 
gation 
after 
rap- 
ture. 


Per  et 
19.17 
19.00 
17.87 
19.00 
17.00 
11.00 

ijCss 

20.83 
17.67 
20.50 
19.67 
17.00 
20.67 
17.67 
19.83 
16.67 
17.83 
19.33 
18.70 
19.33 
19.50 
15.70 
18.00 
16.67 
16.00 
18.00 
19.33 
18. 00 
19.20 
18.60 
19.17 
22.27 
22.93 
25.60 
18.00 
22.57 
17.17 
17.83 
18.67 
16.67 
15.83 
22.67 
24.33 
23.33 
22.  aj 
21.67 
21.00 
21.50 
21.70 
15.33 
24.83 
23.50 
18.17 
16.33 
18.00 
18.-33 
13.83 
12.50 
15.83 
19.33 
20.33 
19.67 
19.67 
19.67 
20.00 
19.00 


Rednc* 
tiou  in 
area 
after 
rup- 
ture. 


Per  et. 
43.79 
88.07 
45.11 
40.55 
41.64 
11.32 
28.82 
49.48 
31.49 
38.35 
47.96 
39.73 
44.05 
41.10 
43.25 
40.28 
35.53 
42.72 
39.20 
37.79 
38.62 
18.30 
36.94 
30.60 
36.38 
37.23 
43.79 
38.35 
48.47 
39.73 
42.99 
45.63 
49.23 
47.45 
32.07 
44.85 
39.18 
38.35 
39.73 
29.42 
35.82 
46.41 
49.73 
45.63 
42.99 
28.82 
41.90 
38.35 
47.20 
34.39 
48.72 
49.73 
49.99 
30.60 
44.85 
45.63 
20.82 
24.88 
21.15 
49.23 
45.37 
44.58 

49.  ra 

41.91 
48.22 
41.37 


Specific 
gravity. 


7.8558 


Hani- 
ness. 


20.81 


7.8574  i  10.60 


7.  H570 


2.).  70 


*  Not  accepted  on  these  results ;  retested. 

t  Not  accepted  on  these  results;  retempered  and  annealed. 

{Not  accepted  on  these  resulta;  reannealed. 


&EPOET  OP  THE  CHIEF  OP  OEDNANCE. 


361 


inch  of 
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[LeugUiafapeciniai,  SlnchMi  aeatloiulu 


1  tqnars  iuclk.] 
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ofJiiGket. 

Namberof 
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000 
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ooo 
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«H,iOO 
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KM 

IDI.TDO 
100,300 
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[Length  of  •psoiman,  lineheCj  McUmulMM,  OJt  •que*  Inoh.] 


Hlddlt. 
luHldo. 
Oalxlde 

luHido . 

Mldille. 
Oittsida 
Hhldle. 
iDolila  . 
Oiit«Mo 


loglde  . 
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.oo2n2!-> 
,oo-Ji«ss 

!ooiB2So 
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a' 
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A, 
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AJ 

A, 
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Breeoh 

or 
ninnsle. 


Mnzsle 

.do  . 

.do  . 
Breech 

.do  . 

.do  . 
MuKsle 

.do  . 

.do  . 
Breecli 

.do. 

.do  . 
Mnszle 

.do  . 

.do  . 
Breech 

.do  . 

.do  . 
Mazdo 

.do  . 

"".do  . 

Breech 

..do. 

..do  . 

MiiBxIc 

.do  . 

.do  . 
Breech 

.d<^. 

.do  . 
Hassle 

.do  . 

.do  . 
Breech 

.do  . 

-do  . 
MuBzle 

.do  . 

-do. 

Breech 

..do  . 

..do  . 

Muszle 

.do  . 

.do  . 
Breech 

.do  . 

.do  . 

Mnsele 

.  .do  . 

..do  . 

Breech 


I 


% 

a 


1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
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1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
'  1 

'I 

1! 

3 

1 

2 

3 

4 

5. 

6 

4 

5 

« 

1 

2 

3 

1 

2 

3 

4 

5 

0 

4 


Position 
of  speci- 
men. 


Inside  . 

Middle 

Outside 

do  .. 

Middle 

Inside . 

Outside 

Inside . 

Middle 

Outside 

Middle 

Inside . 

Middle 

Outside 

Middle 

Inside . 

Outside 

Inside . 

Middle 

Outside 

Middle 

Inside . 

Outside 

Inside . 

Middle 

Outside 

Middle 

Inside . 

Middle. 

Outside 

Inside  . 

Outside 

Middle. 

Inside  . 

Outside 

Middle. 

Inside . 

Outside 

Inside  . 

Middle. 

Outside 

Middle. 

Inside  . 

Outside 

Inside  . 

Middle. 

Outside 

Inside  . 

Middle. 

Outside 

Middle. 

Inside  . 

Middle. 

Outside 

Inside  . 

. . .  .do  . . 

Outside 

Middle. 

Outside 

Middle. 

Inside  . 

— do  .p 

Middle. 

Outside 

. . ..do  . . 

Middle. 

Inside  . 

Outside 


ElAstio 

limit 

per 

square 

inch  of 

original 

section. 


Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 


Potoub. 
58,000 
54,000 
57,000 
64,000 
52,000 
00,000 
62,000 
61,000 
59,000 
59,000 
56,000 
59,000 
fSO.OOO 
63,000 
59,000 
62,000 
63,000 
60,000 
52,000 
57,000 
58,000 
60,000 
62,000 
64,000 
56,000 
63,000 
60,000 
66,000 
55,000 
61,000 
68,000 
59,000 
56,000 
61,000 
58,000 
54.000 
61,000 
58,000 
62,000 
54,000 
55,000 
55,000 
58,000 
63,000 
54,000 
57,000 
56,000 
54,000 
50,000 
50,000 
56,000 
59,000 
57,000 
50,000 
63,000 
62,000 
61,000 
57,000 
55,000 
52,000 
59,000 
56,000 
50,000 
56,000 
54,000 
53,000 
58,000 
67,000 


Inch. 

.0020375 

.0018625 

.0019125 

.0022125 

.0017625 

.0020625 

.0022250 

.0021500 

.0020000 

.0020000 

.  0019125 

.0020000 

.0020875 

.0020750 

.0020875 

.0020500 

.0021875 

.0021875' 

.0018000 

.0019750 

.0020125 

.0021250 

.0022125 

.0023126 

.0019625 

.0022250 

.0021625 

.0023250 

.0010000 

.0021500 

.0022125 

.0020375 

.0020000 

.0021500 

.0020125 

,0018375 

.0022250 

.0019500 

.0020875 

. 0018375 

. 0018876 

.  0018125 

.0018625 

.0021500 

.0018260 

.0019000 


Tensile 
strength 

per 

square 

inch  of 

original 

•eonon. 


.0019875 
.0020875 
.0022250 
. 0021375 
.0021250 
.0019625 


.  0018875 
. 0018750 
.  0010875 
.0020125 


Pwndi. 
106,000 
104,000 
104,400 
106,800 
98,400 
109,600 
109,600 
108,400 
109,800 
104,460 
102,000 
104,400 
107,600 
108,800 
109,600 
110,000 
114,400 
112,800 
106,000 
107.200 
104,000 
108,000 
112,000 
114,800 
107,600 
114,000 
112,800 
115,200 
106,800 
108,400 
110,000 
104,000 
104,800 
106,800 
108.000 
107,200 
100.200 
100,200 
114,000 
106,800 
94,400 
96,400 
99,200 
106,600 
96,400 
101,200 
109.200 
108,800 
103,600 
108,400 
108,000 
106,800 
109,200 
106,800 
113,600 
110,000 
108,400 
105,200 
105,200 
104,800 
106,800 
102,400 
98,000 
106,000 
100,000 
101,600 
105,200 
100.800 


Elon- 
gation 
after 
rup- 
tore. 


Per  et 

l&OO 

18.25 

17.625 

15.50 

19.25 

16.75 

13.625 

14.005 

15.00 

17i00 

17.00 

18.75 

15. 75 

16.875 

17.125 

16.25 

13. 75 

15. 375 

16.76 

18.25 

18.50 

16.75 

17.25 

14.75 

14. 75 

12.50 

12.75 

13.25 

17.125 

17.25 

15.25 

17.00 

16.625 

16.25 

17.25 

15.75 

13.25 

16.00 

13. 875 

13.75 

21.25 

17. 875 

17. 875 

18.50 

19.  75 

17.00 

16.75 

12.00 

15.25 

13.60 

13. 875 

15.60 

17.75 

18.25 

14.625 

14.25 

16. 126 

16  50 

16. 375 

16.00 

15.625 

18.00 

14.625 

16  23 

17.25 

15.62 

15.00 

18.90 


Beduc- 
tion  of 
area 
afUn* 
rup- 
ture. 


Peret. 

44.58 
43.26 
41.91 
40.56 
45.11 
39.45 
87.79 
44.05 
38.85 
46.20 
44.32 
44.56 
39.18 
44.05 
41.91 
41.10 
41.64 
40.83 
40.00 
43.52 
44.58 
47.45 
41.91 
34.89 
30.  .31 
28.52 
38.07 
38.07 
43.25 
46.11 
46.41 
49.99 
45.63 
50.24 
44.32 
38.36 
42.18 
38.35 
35.82 
32.36 
48.47 
46.15 
46.41 
47.96 
48.47 
43.52 
41.91 
29.71 
36.38 
28.82 
37.  79 
47.10 
37.79 
44.85 
40.83 
40.83 
45.89 
39.18 
41.91 
32.36 
41.37 
25.49 
31.19 
.37. 79 
52.95 
44.  .32 
48.47 
52.95 


Specific 
gravity. 


7.8509 


7.8521 


Hard- 
ness. 


23.17 


22.39 


7.8187     22.90 


I 


7.8534 


23.84 


*  Not  accepted  on  these  results;  reteropered  and  anneale4. 


BEPOET  OF  THE  CHIEF  OF  OKDNANCE. 


•^^' 


'  oririnsl 
iwolinn. 


.ooatTso   : 


.0021126 

.orao760 

.0020300 
.00207SO  I 


.  0OIS7M 
.  0019125 


6?;  000 

:002IOI2B 

80,000 

.oosons 

:  0023375 

S5.«2    . 


4a' 47  '. 


iz-u  . 


41.10   . 

a.ta  . 
4e.iE  . 


SST" 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 
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JR€9uli8  of  Untile  tesU  of  tangential  ^edment  from  hoops  for  8-inch,  lO-inch,  and  12-inch 

B,  i.  rifles — Contiiiued. 


1 

%4 

o 

• 

1 

^ 

^ 

8 

•22 

8 

•22 

8 

t22 

8 

t22 

8 

t22 

8 

f22 

8 

122 

8 

f28 

8 

22 

8 

22 

8 

22 

8 

28 

8 

22 

8 

22 

8 

23 

8 

23 

8 

28 

10 

*2 

10 

*2 

10 

*2 

10 

2 

10 

2 

10 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

10 

2 

10 

2 

10 

2 

10 

2 

10 

2 

10 

2 

10 

3 

10 

3 

10 

3 

10 

3 

10 

3 

10 

8 

10 

10 

10 

10 

10 

10 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 

3 

12 

8 

12 

8 

12 

8 

12 

3 

12 

8 

12 

3 

12 

8 

10 

2 

10 

2 

10 

2 

10 

2 

%   i 


s 


Am 

Ab 
Am 
Am 
Am 
Am 
A. 
Am 
Am 
As 
Am 
Am 
Am 
Am 
Am 
A, 
Am 
Am 
Am 
Am 
Am 
Am 
As 

t 

A, 
Ag 

I 

B, 
B, 
B, 
B, 
B, 

I 

I- 
I- 

I- 


Brecob 

or 
miuxle. 


Massle 

.do  . 

.do  . 

Breech 

.do . 

.do. 

MxuEle 

.do . 

.do  . 

Breech 

..do . 

..do  . 

Mnszle 

.do  . 

.do  . 

Breech 

..do  . 

..do  . 

Mussle 

..do . 

..do  . 

Breech 

..do . 

..do  . 

Hazzle 

..do  . 

..do  . 

..do  . 

Breech 

..do  . 

..do  . 

..do  . 

Mozsle 

.do. 

.do. 

.do  . 

Breech 

..do. 

..do  . 

..do  . 

Massle 

.do  . 

.do. 

Breech 


i 

a 

o 

OB 


I 


^ 


7 
8 
9 
30 
ill 
12 
18 
14 
16 
16 
17 
18 
10 
20 
1 
2 
8 
1 
2 
3 
4 
5 
6 
1 
2 
3 
1 
2 
3 
1 
2 
8 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
8 
1 
2 
8 
1 
2 
3 
4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
8 
1 


Foeition 

of  spec!' 

men. 


ElMtio 

limit 

p«r 

square 

inohof 

original 

aemion. 


Inside 
. . .  .do  . . 

Middle 
Inside . 

do  .. 

Ootslde 
Inside . 

do  . . 

Ontside 
Inside . 
. .. .do .. 
....do  . . 
Middle 
Inside  . 
Ontside 
Middle 
Inside . 
Outside 
Inside . 
Middle 
Ontside 
Inside . 
Middle 
Ontside 
Inside  . 
Middle. 
OnUide 
Middle 
Inside 
Outside 
Middle. 
Inside  . 
Ontside 
Middle. 
Jnside  . 
Outside 
Middle 
Inside 
Outride 
Middle. 
Inside  . 
Ontside 
Middle. 
Inside  . 
Outside 
Middle. 
Inside . 
Ontside 
Middle. 
Inside  . 
Middle. 
Outside 
Middle. 
Inside  . 
Middle. 
Ontoide 
Inside . 
Middle 
....do  .• 
Ontside 
Middle 
Inside . 
Middle 
Outside 
Inside . 
Middle 
Outside 


Pounds. 
62,000 
63,000 
61,000 
04,000 
64^000 
66,000 
64,000 
63,000 
62,000 
62,000 
61,000 
60.000 
52,000 
63.000 
60,000 
56,000 
62,000 

-50,000 
54.000 
55,000 
50,000 
65,000 
57,000 
64,000 
65,000 
62,000 
62,000 
58,000 
66,000 
55,000 
53,000 
56,000 
55,000 
53,000 
57,000 
59,000 
58,000 
60,000 
58,000 
52,000 
58,000 
60,000 
56,000 
57,000 
60,000 
58,000 
61,000 
61,000 
58,000 
04,000 
50,000 
58,000 
67,000 
66,000 
66,000 
61,000 
63,000 
59,009 
60,000 
61,000 
60,000 
62,000 
67.000 
^55,000 
55,000 
54,000 
55,000 


Elongar 
tionper 
inch  un- 
der strain 
at  elastic 
limit. 


Tensfle 
strength 

per 

square 

inch  of 

original 

se^iosi. 


Ineh. 


,0021625 
,0021250 
,0021000 
,0020500 
,0017625 
,0020625 
,0020500 
0019760 
,0021750 


.0020626 
.0010876 
.0019371 


.0020125 

.  01^21600 

.0021125 

.0020125 

.0022500 

.0020375 

.0018260 

.0018876 

.0018626 

.0018625 

.0019000 

.0021625 

.0021260 

.0022125 

.0020125 

.0018600 

.0020875 

.0020376 

.0018750 

.0019375 

.0020125 

.0019876 

.0020750 

.0020625 

.0019875 

.0022500 

.00203760 

.0019626 

.0020000 

.0023625 

.0019750 

.0020250 

.0021500 

.0020000 

.0020500 

.0020875 

.0020125 

.0021125 

. 0019375 

.0019625 

.0019125 

. 0019125 

.0020000 


Potmds. 
112,000 
114,400 
108,800 
110,000 
109,200 
110,400 
109,600 
100,600 
105,600 
105,600 
106.000 
104,400 
101,600 
106,400 
108.000 
110,000 
108,800 
88,000 
01,600 
94,000 
104,400 
96,200 
97,200 
111,600 
112,800 
111,200 
112,800 
110,000 
112,800 
102,000 
97,600 
102,400 
104,000 
100,800 
104,400 
106,000 
107,200 
106,800 
108,400 
106,400 
107,200 
110,400 
107,200 
110,000 
111,200 
109,600 
109,600 
107,200 
107,200 
110,800 
108,000 
108,800 
107,600 
108,800 
106,400 
104,400 
107,000 
107,200 
108, 000 
110,400 
109,200 
106,800 
108,800 
102,000 
95,200 
96,000 
97,000 


Elon- 
gation 
after 
rup- 
ture. 


Per  ct 
7.50 
9.50 
16.25 
16.26 
8.00 
15.625 
12.76 
15.60 
17.76 
16.00 
16.75 
17.75 
18.50 
17.75 
16.875 
14.375 
16.25 
19.125 
21.00 
21.25 
18.25 
18.00 
17.376 
16.00 
14.75 
16.75 
16.75 
16.00 
13.75 
18.00 
18.625 
18.00 
17.125 
16.50 
17.50 
10.50 
16.75 
16.00 
15.60 
16.25 
17.60 
14.00 
14.00 
14.75 
14.50 
13.26 
13.00 
14.75 
15.625 
15.25 
16.125 
14.625 
14.25 
13.00 
13.60 
17.626 
16.00 
15.00 
17.75 
17.50 
17.875 
14.50 
17.125 
20.50 
20.625 
18.00 
20.25 


Reduc- 
tion of 
area 
i^ter 
rup* 
tnpB. 


PereL 

11.22 
12.32 
43.79 
34.96 
9.32 
43.79 
18.36 
46.41 
46.67 
50.24 
50.73 
50.98 
42.99 
50.24 
38.90 
36.26 
40.28 
50.98 
51.23 
48.22 
48.22 
48.48 
47.70 
46.15 
45.63 
45.37 
43.25 
42.18 
46.15 
46.67 
42.99 
47.96 
45.68 
40.28 
46.11 
46.15 
40.83 
44.05 
40. 
38. 
41.91 
35.63 
80.60 
30.81 
33.81 
32.07 
86.67 
45.89 
41.64 
46.88 
42.99 
87.79 
36.67 
40.88 
32.94 
49.73 
51.48 
40.55 
41.37 
35.53 
44.58 
47.96 
48<25 
44.58 
48.98 
42.18 
47.19 


).28 
J.  07 


Specific 
Rravity. 


Hard- 
ness. 


*  Not  accepted  on  these  results ;  retempered  and  annealed. 
tNot  aooepted  on  these  results;  reannealed. 
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REPOIfr   OP   THE   CHIEF   OP   ORDNANCE. 


JRe»ult$  of  tennle  tests  of  tangential  spedmetis  from  hoops  for  8-inch,  lO-inoh,  and  lS4nch 

B.  L,  rifles — Continued. 


8 
8 
8 
8 
8 
8 
8 
8 


a 

I 
i 


10 
10 
12 
12 
12 
12 
12 
12 
12 
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 
12 
12 

8 

8 

8 

8 

8 

8 

8  iiU 

8   tU 
tl4 


2 
2 
2 
2 
2 

a 

2 

a 

2 
2 
*2 
*2 
*2 
•2 
*2 
•2 
2 

a 

2 
2 

2 
2 
2 
2 
2 
3 
8 
3 
3 
3 
8 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
2 
3 
2 
2 
2 
2 
2 
2 
7 
7 
7 
11 
II 
11 


14 
14 
14 
15 
15 
15 
18 


.4 


I 

I 

B, 
B, 
B* 
B* 
B* 
B* 
B* 
B* 

B4 
B4 

B4 
B4 

B* 
B« 

B4 

B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 
B4 

I 

I- 

5' 

& 

5« 
2' 
5> 

& 


Breech 

or 
moszle. 


Breech.. 
....do  ... 
MuEzle  . 

. . . .do 

— do  ... 
— do  ... 
Breech.. 
— do  ... 
. . .  .do 

—  do 

HuEsle  . 
— do  ... 
— do  ... 
Breech.. 
— do  ... 
....do  . .. 

Muzzle  . 
.. .  .do  . . . 

do  ... 

....do  — 
....do  . .. 

do  ... 

Breech.. 

....do  ... 

....do... 

Mnzzle  . 

—  do  ... 
. . . . do  . . . 
Breech . . 
.- .  .do  . .. 
.. . .do  . .. 

Mnzzle  . 

. ...  do 

— do  . . . 
Breech . . 

do  . . . 

— do  ... 

Muzzle  . 

. . .  .do  — 

. .  •• .  do  . . . 

Breech . . 

do  ... 

. . ..do  . .. 

Mnzzle  . 

— do  . . . 

do  . . . 

do  . . . 

Breech  . 
. . .  .do  . .. 
— do  ... 

—  .do  . . . 


J 


i 


2 

8 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
2 
3 
4 
5 
6 
7 
8 
9 
4 
5 
6 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
5 
6 
1 
2 
3 
1 


Poflitioii 
of  speci- 
men. 


Middle 
Inside  . 
Outside 
Middle 
Inside . 
Middle 
— do  .. 
Outside 
Middle 
Inside  . 
Outside 
Inside . 
Middle 
Outside 
Inside . 
Middlo 
Inside  . 
Middle 
Outside 
....do  .. 
Middle 
Inside  . 
Outside 
Middle 
Inside . 
Middle 
Outside 
Inside  . 
OutHide 
Inside  . 
Middle 
Outside 
Middle 
Inside  . 
Outside 
Inside  . 
Middle 
Inside  . 
Middlo 
Outside 
....do  .. 
Middle 
Inside  . 
Outjfide 
Middle 
.  — do  . . 
Inside 
Outside 
Inside  . 
Middle. 
— do  . . 
. . .  .do  . . 
Outside 
Inside  . 
Outside 
Middle. 
Xnside  . 
Outside 
Middle. 
Inside . 
Outside 
Inside  . 
Middle. 
Outside 
Middle. 
Inside  . 
Outside 


Elastic 

limit 

per 

square 

inch  of 

oricinal 

section. 


Powndt. 
53,000 
57,000 
65,000 
60,000 
66,000 
62,000 
59,000 
67,000 
60,000 
66,000 
57.000 
54,000 
54,000 
55,000 
50,000 
50,000 
60,000 
54,000 
57,000 
58(000 
53,000 
52,000 
59,000 
54,000 
55,000 
58,000. 
58,000 
60,000 
61,000 
60,000 
57,000 
50,000 
56,000 
60,000 
56,000 
50,000 
55, 000 
61,000 
57,000 
58,000 
54,000 
55,000 
57,000 
60,000 
55,000 
51,000 
58,000 
57,000 
58,000 
56,000 
54,000 
57,000 
56,000 
60,000 
56,000 
58,000 
62,000 
63,000 
62,000 
66,000 
60,000 
61,000 
52,000 
59,000 
56,000 
53,000 
64,000 


Elonga- 
tion Iter 
inch  un- 
der strain 
at  elastic 
limit. 


Inch. 

.0018375 
.0019250 
.0022375 
.0020750 
.0023375 
.0021375 
.0020375 
,0022750 
.0020750 
.0022375 


.0020375 
.0018250 
.0019000 
.0020000 
.0018250 
.0018000 
,0019625 
.0010750 
.0018875 
. 0019375 
.0020125 
.0020250 
.  0020875 
. 0019750 
.0019125 
.0020750 
. 0020375 
.0020875 
.  0019(}25 
.0021000 
.0018875 
.  0022250 
.  0019635 
.0019625 
.  0018025 
.  0018875 
.  0019500 
.  0020250 
.  00195U0 
.  0017500 
.  0018750 
.  0019500 
.  0019875 
.0020375 
.0018500 
.  0020250 
.  0019250 
.0022000 
.0019:175 
.  0019.500 
.0021750 


.0021500 
.0020375 
.  0018125 
. 0017375 
.0019125 
.0016500 
.0021500 


Tensile 

strength 

per ' 

square 

inch  of 

original 

soiH'ian. 


Pottnds. 
90,000 
99,600 
111,600 
109,600 
113, 200 
110,000 
112,000 
115,200 
114, 400 
114,000 
98,800 
99,200 
05.600 
97,600 
9.'},  600 
99,200 
109,200 
105,200 
106,000 
108,000 
106,800 
103,200 
104,400 
101, 200 
105,000 
110,000 
110,800 
111.600 
111,200 
113,600 
110,000 
104,800 
104,000 
106,000 
104,000 
104.800 
103. 600 
108,800 
107, 200 
108, 400 
106,000 
104,000 
106,800 
104,800 
105, 200 
103, 600 
106, 000 
104,800 
100,800 
104, 400 
. 104, 800 
106, 400 
106, 000 
107, 600 
104, 000 
104.000 
108, 000 
114, 000 
114,800 
117,200 
106,800 
106,400 
104,000 
106.800 
105, 200 
108,000 
105.200 


Elon- 
gation 
after 
rup- 
ture. 


Peret. 

20.875 

19.375 

17.25 

16.875 

16.00 

17. 875 

13. 375 

15,875 

14.50 

15.50 

20.50 

17.50 

21.75 

18.75 

20.00 

18.75 

16.00 

16.00 

10.75 

15.75 

16.25 

15.00 

18.25 

18.25 

16.25 

13.75 

15.50 

14.75 

15.50 

12.75 

16.50 

15. 875 

16. 50 

16.875 

17.25 

17.50 

15.00 

15. 25 

13. 875 

14.75 

16.00 

16. 125 

15.00 

18.50 

13.75 

14.25 

15.75 

17.50 

14. 375 

13.75 

14.50 

16. 625 

13.  .50 

14.50 

15.  25 
14. 50 
11.625 
16.00 

9. 875 
13.25 
16.75 
16.25 

16.  .50 
17. 25 
14.50 
16.00 
ia50 


Bednc- 
tlonof 
area 
after 
rup- 
tnrs. 


Per  el. 
47.19 
4.1.79 
46.93 
45.37 
44.32 
47.96 
32.94 
44.05 
36.38 
44.58 
47.70 
47.96 
47.45 
45.89 
49.48 
46.67 
45.63 
42.45 
46.15 
42. 72 
41.91 
41.37 
47.19 
44.32 
47.19 
37.51 
37.51 
38.90 
40.28 
36.10 
35.25 
43.52 
41.10 
40.28 
46.93 
47.96 
35.25 
44.85 
.19. 18 
38.35 
41.91 
43.52 
46.15 
40.  .55 
34.39 
21.46 
37.79 
37.79 
33.52 
.34.96 
33.23 
33.81 
22.40 
43.52 
38.35 
38.62 
26.10 
42.99 
9.64 
36.67 
57.22 
49.48 
47.70 
43.52 
40.28 
43.25 
47.96 


Specific 
gravity. 


Hard- 
ness. 


7.85il 


22.77 


*  Not  accepted  on  these  results ;  retempered  and  annealed. 
tiN^ot  accepted  on  these  results  j  reannealed. 
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Se$ult»  of  tennle  testa  of  tangential  epeeimene  from  hoopefor  S-inok,  lO^noh,  and  IfS-inoh 

'   B.  L,  rifles — Contiiiiied. 


8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

12 

12 

12 

12 

12 

12 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


I 
i 

;z5 


18 

18 

20 

20 

20 

21 

21 

21 

2 

2 

2 

2 

2 

2 

•3 

*3 

*3 

•3 

*3 

•3 

3 

8 

8 

8 

8 

8 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 

4 

4 

5 

5 

6 

7 

7 

7 

9 

8 

8 

tlO 

tlO 

no 

10 
10 
10 
12 
12 
12 

tu 
tu 
tu 

M 
14 
14 
16 
16 
16 
17 
17 


o 


D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
1) 
1) 

1>« 

K' 
I>t 

K« 
D, 

JJ« 

8» 

& 

5« 
g« 

2« 

S» 

5» 

5» 

5» 

5« 

5« 

5» 

2» 

S" 

S» 

5« 

S« 

5« 

2« 
g« 

5« 
5« 
5« 


Breeob 

or 
mazsle 


Mnzxle  . 

do  . . 

. do  . . , 

Breecli . 

do  . . 

do  . . 

MllK'/lo 

do  . . 

«  « •  ■  m#  •  •  I 

Breech 

do  .. 

do  ... 

Muzzle 

. do  . .. 

do  ... 

Breech . 
. . .  .do  . . . 
. . .  .do  .. 

Muzzle 

do  .. 

do  .. 

Breech . 

do  .. 

.do  . .. 


B 

P. 

CD 

O 
U 


3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
5 
6 
4 
5 
6 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
8 
1 
2 
8 
4 
5 
6 
1 
2 
8 
1 
2 


Position 
of  speci- 
men. 


Middle. 
InHlde  . 
Outside 
luside  . 
Middle, 
(tutside 
Middle. 
Inside  . 
. .. .do  . . 
Middle. 
Outside 

do  .. 

Middle. 

Inside  . 

Outside 

Middle. 

Inside  . 

Outside 

Middle. 

Inside  . 

Outoide 

Inside  . 

Middle. 

Oatside 

Inside  . 

Middle. 

Outside 

Middle 

Inside . 

Outside 

Middle 

Inside . 

. . ..do .. 

Ontoide 

Middle 

Inside . 

Outside 

Middle 

Inside . 

Middle 

Outside 

Inside . 

Ontside 

Middle 

Ontside 

Inside . 

Middle 

Outside 

Middle 

Inside  . 

Ontside 

Inside . 

Middle 

Ontside 

Inside . 

Middle 

Ontside 

Middle 

Inside . 

Outside 

Middle 

Inside . 

Outside 

Middle 

Inside . 

Ontside 

Middle 


Elastic 
limit 
per 
square 
inch  of 
original 
section. 


Pounds. 
59,000 
63,000 
62,000 
62,000 
60,000 
59,000 
55,000 
59,000 
59,000 
54.000 
58,000 
60,000 
55,000 
61,000 
61,000 
58,000 
63,000 
61,000 
61,000 
63,000 
62,000 
62,000 
53,000 
62,000 
63,000 
57, 000 
61.000 
50,000 
61,000 
61,000 
54,000 
60*000 
63.000 
61,000 
59,000 
58,000 
60,000 
56,000 
57,000 
54,000 
57.000 
58,000 
61,000 
57,000 
56,000 
57,000 
56,000 
50,000 
62.000 

-60.000 
66,000 
64,000 
61,000 
63,000 
64,000 
61,000 
57,000 
55,000 
58.000 
53.000 
54,000 
55.000 
60.000 
57,000 
58,000 
59,000 
56.000 


Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 


Tneh. 

.0020875 
.0020126 
.0020750 
.0021000 
.0020625 
.0020625 
.0018500 
.0020125 
.0019000 
.0018625 
.0019625 
.0020625 
. 0018750 
.0030125 


.0021500 
.0021000 
.0018875 
.0021000 
.0021375 
.0019250 
.0020750 
.0020000 
.0022500 
.0020000 
.0018250 
.0020000 
.  0023125 
.0021875 
.0021000 
.0020250 
.0020750 
.0019625 
.  0019750 
.001862^ 
.0026125 
.0020000 
.0021125 
.0020375 
.0019625 
.0019375 
.0018875 

.*6d2i875 
.n»)22625 
.0021125 
.0021750 
.0021250 
.0021000 


.0018000 
.0018000 
.0018250 
.0021125 
.0020750 
.  0018750 
.0020875 
.0019125 


Tensile 
strength 

per 
square 
inch  of 
original 
section. 


'Powndt. 
104.800 
105,600 
112.400 
111,600 
112.000 
104.800 
101.600 
106,000 
1041,000 
102,400 
106,800 
106,400 
102,000 
106,400 
111,200 
110,400 
112,000 
112,800 
113,200 
113.600 
108.400 
108,000 
104,800 
108,400 
108,800 
106,400 
106,800 
106,400 
106,000 
106,400 
106,000 
106,400 
109,200 
105,600 
106,000 
104,800 
103,600 
106,400 
102.000 

99,600 
100,400 
108,800 
110,000 
106,400 

89,600 
100,000 

97,200 
105,600 
105,600 

96.400 
113,200 
115,200 
111,600 
109,600 
110,800 
106,800 
100,400 
103,200 
103,200 

89,600 

08,600 
102,800 
107,200 
105,200 
106,400 
106,400 
104,800 


Elon- 
gation 
after 
mp- 
tnre. 


Peret. 

17.50 

17.60 

14.75 

15.00 

15.25 

14.25 

17.25 

16.00 

15.25 

1&25 

14.00 

16.50 

18.00 

15.00 

13.75 

13.25 

10.00 

13.00 

12.00 

14.50 

16.625 

16.00 

15.25 

17.50 

13.50 

16.50 

14.875 

14.25 

14.75 

15.75 

1&25 

17.50 

15.50 

18.00 

16.75 

17.00 

17.50 

16.125 

13.25 

20.50 

15.50 

13.00 

15.475 

15.00 

17.25 

18.375 

19.50 

16.125 

15.25 

20.25 

14.125 

13.06 

14.00 

15.75 

11.625 

16.25 

19.00 

17.00 

10.50 

18.75 

17.25 

19.75 

17.00 

15.25 

17.75 

17.25 

14.00 


Bednc- 
tion  of 
area 
after 
mp- 
ture. 

Speoiflc 
gravity. 

Hard- 
aess. 

Peret. 
43.25 

'49.73 
37.79 
39.78 
36.38 
24.88 
42.18 
45.37 
43.25 
88.73 
40.28 
42.45 
85.82 
45.88 
85.82 
33.23 
18.05 
38.80 
24.57 
37.79 
43.78 
38.45 
44.85 
43.79 
44.32 

-42.18 
41.31 
39.18 
42.72 
46.89 
39.18 
40.28 
40.83 
47.19 
d(.ll 
48.47 
47.19 
30.60 
30.31 
44.85 
44.32 
33.81 
39.45 
31.78 
38.07 
41.64 
41.37 
40.55 
38.62 
39.18 
42.45 
26.71 
38.62 
43.79 
25.80 
41.37 

43.52 
13.32 
47.45 
44.32 
48.47 
44.58 
40.83 
40.83 
40.83 
30.81 

• 

......  J 

•■«•■»•■ 

•  »•     • 

>••••••• 

*  Not  accepted  on  these  results ;  reannealed. 

t  Not  accopted  ou«these  resnlts;  retempered  and  annealed. 
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Itesulls  of  tensile  tests  of  tangential  specimens  from  hoops  for  S-inchf  10-inchf  and  12-inck 

JH.  L,  rifles — ContiDued.  • 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 
.  8 

8 

8 

8 

8 

8 

8 
10 
10 
10 
12 
12 
12 
10 

^■■»  ■  '• 


JO 

S 

s 

}25 


17 

20 

20 

20 

22 

22 

22 

24 

24 

24 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 
o 

3 

3 

3 

4 

4 

'4 

7 

7 

7 

8 

8 

8 

10 

10 

10 

12 

12 

12 

14 

14 

14 

16 

16 

16 

18 

18 

18 

20 

20 

20 

22 

22 

22 

2 

2 

2 

2 

2 

2 

o 


Pi 

O 

o 

.4 


1^ 


I>1 

Da 
D, 
D, 

D, 
D, 

I>» 
D. 
I>» 
B. 

I>a 
D, 

l>a 

1)2 

l>i 

Da 
D, 
D, 
Da 
Da 
D, 
D, 
D, 
D, 
Da 
Da 
Da 
Da 
Da 
D, 
Da 
Da 
Da 
Da 
Da 
D, 
Da 
Da 
D, 
Da 
Da 
Da 
Da 
D, 
Da 
D, 
D. 
D, 
D, 
D, 
Da 
C, 
0, 
C, 

c, 

I 


Breech 

or 
muzzle. 


.K........ 

Muzzle  . 

do  . .. 

do  . . . 

Breech.. 

do  . . . 

do  . . . 

Mu/.zle  . 

do  . . . 

. do  . . . 

Breerli.. 

do  . .. 

do  . . . 

Muzzle  . 

do  ... 

do  ... 

Brooch-. 

do  . . . 

. do 


o 
.3 

K 

gc 

c 

u 

S 

a 


3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 
o 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 
•) 

3 

1 
o 

3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
[i 
1 


Position 
of  speci- 
men. 


Inside . 

Outside 

Middle 

Inside'. 

Outside 

Middle 

Inside . 

Outside 

Middle 

Inside . 

Middle 

do  .. 

do  . . 

Outside 
Middle 
Inside . 
Middle 

do  .. 

do  . . 

Outside 
Middle 
Inside . 
Out«ide 
Middle 
Inside . 
Outside 
Middle 
Inside . 
Outside 
Middle 
Inside  . 

do  .. 

Outaide 

Middle 

Outside 

Inside . 

Middle 

Outside 

Middle 

Inside . 

Outside 

Middle 

Inside . 

do. . 

Middle 
Outside 
Inside  . 
Middle 
Outside 

do  .. 

Middle 

Inside  . 

Outside 

Middle 

Inside  . 

Outside 

Middle 

Inside  . 

Middle 

Inside  . 

Middle 

Outside 

Inside  . 

Middle 

Outside 

Middle 

Inside  . 

. .  ..do ... 


Elastic 

limit 

per 

square 

inch  of 

original 

section. 


Pounds. 
61.000 


57 
53 
57 
63 
63 
64 
67 
04 
66 
58 
57 
55 
57 
54 
56 
55 
59 
59 
59 
53 
58 
60 
64 
64 
61 
50 
64 
62 
58 
60 
61 
02 
60 
55 
53 
53 
61 
60, 
60 
01 
55 
62 
60 
59 
56 
56 
55 
56 
55 
55 
56 
57 
57 
58 
54 
52 
54 
54 
56 
54 
57 
59 
54 
62 
61 
64 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ood" 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
(K)<) 
0(H) 
(K)0 
000 
000 
000 
000 
000 
000 
62,000 


Blonga- 
tion  per 
inch  un- 
der strain 
at  elastic 
limit. 


JneA. 

0020750 

0019625 

0018500 

0018500 

0021750 

0021625 

0021875 

0022125 

0022250 

0022750 

0019376 

0019375 

0018500 

0019250 

0018125 

0019625 

0019125 

0020750 

0020375 

0020875 

OOl&'SUO 

0020500 

0021500 

0021750 

0022876 

0021375 

0021125 

0023375 

0021375 

0020750 

0020875 

0021375- 

0021875 

0020875 

0018875 

OOlftfKK) 

0019125 

0020750 

0020875 

0020875 

0021000 

0019000 

0020025 

0020875 

0021126 

0020375 

0019250 

0019750 

0019625 

0018875 

001Wi25 

0(U9125 

0019750 

0019600 

0019000 

0018750 

0018250 

0(»i»(J26 

0019125 

0019250 

0019250 

0019500 

0019875 

OOlKHTo 

(K)215(H) 

0021375 

0022;{75 

0022500 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


Pounds. 

07,200 

02,000 

03,200 

05. 200 

10,000 

11,200 

10,000 

10,800 

10,800 

10,800 

07,200 

07,600 

05, 600 

07,600 

02,800 

08,800 

09,200 

08,400 

11,600 

09,200 

[04,000 

00,200 

12,000 

12,800 

15,600 

11,000 

08,400 

14,000 

06,800 

06,800 

00. 800 

08. 400 

04,800 

04, 700 

08,  000 

06.  000 

05.200 

03,600 

10,000 

09,600 

11,200 

08, 800 

11,600 

(X),000 

00,000 

97,600 

98,000 

95,600 

99,200 

102, 400 

101.600 

103.200 

108.<M)0 

108,000 

108, 000 

105,600 

104.000 

106,400 

104,000 

105,600 

102,  400 

110,600 

111,200 

108, 400 

112,000 

108, 800 

108.  4(H> 

108,  800 


Elon- 
gation 
after 
rup- 
turo. 


Per  et. 
15. 75 
16.00 
15.875 
15. 375 
17.50 
'15.50 
14.25 
15.75 
15.25 
12.75 
16.75 
15. 125 
16. 75 
14. 875 
14.125 
13.00 
14. 25 
14, 875 
14.75 
15. 875 
18.25 
16.76 
14.625 
14. 375 
15.25 
14.75 
15. 125 
13.125 
16.25 
16. 875 
15.75 
17.80 
15.65 
13. 275 
14.375 
14.75 
14.625 
17.75 
15. 125 
13.25 
16.25 
14.75 
17.00 
15.75 
18. 375 
20.875 
16. 75 
18.25 
16.25 
16.875 
15. 50 
15. 125 
16.125 
16.625 
18.00 
14.375 
16. 75 
13.  875 
18.  875 
18.00 
16.  375 
15.  375 
15.25 
17.25 
21.33 
14.75 
10.  00 
12. 325 


Bednc- 
tionof 


after 
mp- 
taxe.« 


PsrcL 

44.85 

42.72 

41.37 

46.41 

46.15 

40.28 

37.23 

42.72 

39.45 

23.05 

44.32 

42.45 

44.82 

41.91 

33.81 

39.18 

:)8.90 

39.18 

37.79 

35.25 

38.90 

41. 91 

41.37 

44.58 

44.05 

43.02 

37.28 

34.39 

44.05 

43.79 

43.79 

67.01 

41.37 

21.39 

37.23 

36.94 

34.06 

46.15 

40.83 

87.23 

39.18 

35.25 

41.91 

50.98 

41.64 

47.45 

46.67 

46.67 

45.63 

42.18 

21.15 

48.98 

37.23 

43.52 

46.15 

36.67 

36.94 

35.53 

40.00 

42.99 

42.18 

36.94 

36.  38 

36.67 

46.41 

40.  28 

50. 24 

27.32 


Specific 
gravity 


Hard- 
ness. 


EEPOET  OF  THE  CHIEF  OF  ORDKAHCB. 


B.  L.  r{;lM — Continnca. 


liulde.. 
Middle 


ooazoM 

001  >7M 
001*260 

ooiesM 

001B133 
IM1B750 


onioaoo 
ooiieso 


104,900 

muo 

102,000 


REPOBT  OF  THE   CHIEF  OF  ORDNANCE. 


[l:.(DCtkof  ■p«cliiiMi.3liiehM|  (mUouIu 


cprlgiiuj 


t,  OJB  aqium  InelL,] 


ItaJu.'" 


'.OOISM 


.0020SO 
'.ooim 


108.  MO 
IIB.WO 
U2,000 


uinMlod. 

isrenillai  teluUd. 

lu  tliCiU  leeulle;  r£tuui)>«»il  uid  MniMlod. 


sz.«S 

n.ia 
seas 


lu.soo 

1  IB,  000 

lis.  000 
io«^eoa  i 


103.  xo 

102,  WM 

105,  an 


13.81 
13.  Kl 
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Meeulte  of  tensile  teste  of  iangenHal  specimene  from  hoops  for  8-inch  and  lO-inch  B.  L. 

r^/lM— Contmned. 


Elon- 

Redac- 

gation 

tion  of 

after 

areaaf- 

rup- 

t^  rup- 

tore. 

ture. 

PereL 

PercL 

14.88 

32.36 

16.33 

37.51 

15.66 

40.28 

14.67 

25.18 

18.67 

42.18 

17.17 

41.87 

15.88 

41.91 

15.67 

81.19 

14.67 

37.23 

17.00 

89.73 

18.50 

42.99 

18.17 

88.90 

7.33 

8.64 

18.60 

32.07 

14.00 

84.68 

18.83 

44.32 

15.00 

19.65 

18.83 

42.99 

19.67 

42.90 

20.83 

38.35 

18.83 

40.55 

18.33 

4n.52 

15.33 

30.94 

16.60 

41.91 

16.33 

40. 20 

18.67 

41.64 

17.83 

40.00 

15.17 

33.23 

15.88 

36.94 

12.67 

19.66 

16.50 

88.62 

17.50 

88.00 

17.17 

40.55 

17.83 

40.55 

18.00 

39.73 

10.33 

37.23 

17.00 

35.82 

16.00 

37.51 

16.33 

34.89 

16.67 

36.94 

17.33 

41.10 

17.00 

36.38 

16.00 

31.49 

13.67 

21.14 

17.83 

88.90 

16.00 

27.02 

18.00 

40.28 

18.83 

42.72 

15.50 

38.35 

16.50 

40.56 

16.83 

49.28 

17.50 

44.05 

17.50 

39.45 

17.88 

42.72 

16.67 

40.00 

ao.33 

41.01 

20.50 

42.99 

20.00 

40.00 

16.50 

39.46 

18.00 

41.10 

18.00 

44.05 

17.67 

42.72 

18.33 

40.83 

17.33 

48.79 

18.33 

39.73 

20.00 

42.72 

• 

1 

1 

M 

*9 

O 

|m 

1 

£ 

a 

A 

0 

^ 

'A 

8 

16 

8 

16 

8 

17 

8 

17 

8 

17 

8 

17 

8 

20 

8 

20 

8 

20 

8 

20 

8 

*21 

8 

*21 

8 

*21 

8 

♦21 

8 

21 

8 

21 

8 

21 

8 

21 

8 

*23 

8 

♦23 

8 

*23 

8 

*23 

8 

23 

8 

23 

8 

23 

8 

3 

8 

8 

8 

5 

8 

6 

8 

6 

8 

12 

8 

12. 

8 

14 

8 

14 

8 

16 

8 

16 

8 

17 

8 

17 

8 

19 

8 

19 

8 

22 

8 

22 

8 

to 

8 

f9 

8 

*9 

8 

•9 

8 

9 

8 

9 

8 

10 

8 

10 

8 

12 

8 

12 

8 

la 

8 

18 

8 

15 

8 

15 

8 

17 

8 

17 

8 

22 

8 

22 

8 

28 

8 

28 

8 

24 

8 

24 

10 

•2 

10 

•2 

8 


I 

I 

c, 

&. 

c, 

& 

c, 

Q." 

?• 

r' 
(f 
r* 
c' 
8 

8: 

c* 
c* 

I 

I 

i 


Breech  or 
muscle. 


Breech 
. .  .do  . . 
MuKzle 
— do .. 
Breech 
.. .  .do  . . 
MuKsle 

do .. 

Breech 
— do .. 
Muscle 
— do .. 
Breech 
. .  ..do .. 
Mussle 
— do.. 
Breech 
— do.. 
Mussle 
. . .  .do  . . 
Breech 
—  do  .. 
Muzzle 
...do.. 
Breech. 

Mussle 
. .  .do  . . 


t 

I 


1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
8 
4 
1 
2 
1 
2 
3 
4 
3 
8 
4 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
5 
6 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 


Position  of 
■peoimen. 


Outflide 
Middle. 
Out«ide 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
. .  .do  . . 
...do  .. 
. .  .do  . . 
. .  .do  . . 
...do  .. 
...do  .. 
...do  . . 
. .  .do  . . 
...do  .. 
...do  .. 
...do  .. 
Out«lde 
Middle. 
— do  .. 
...do  .. 
...do  .. 
Outsldei 
Middle 
Outside 
Middle 
...do  .. 
...do  .. 
. ..do  . . 
...do  .. 
...  do  . . 
...do  .. 
.  ..do  .. 
...do  . 
OuUide 
Middle. 
...do  .. 
...do  .. 
...do.. 
...do  .. 
...do.. 
. ..do  .. 
Outside 
Middle  . 
Ontelde 
Middle 
Outride 
Middle. 
...do  .. 
...do  .. 
...do  .. 
. .  .do  . . 
...do  .. 
...do  .. 

..do  .. 

..do  .. 

..do.. 

..do  .. 


Elastio 

limit  per 

square 

inch  of 

original 

seciion. 


Elongation 
per  Inch 

under  stndn 

at  elastio 

Umii. 


pQVfndM. 
59.000 
57 


63 

58, 

62, 

59 

65 

59, 

34 

59 

57 

53 

55 

51 

57 

61 

58 

53, 

54 

52 

53 

56, 

58 

55 

58 

57 

58 

57 

59 

62 

60 

62 

63 

*7 

60 

04 

55 

54 

50 

56 

61 

61 

59 

59 

56 

51 

59 

60 

61 

60 

57 

57 

56 

53 

58 

60 

61 

61 

63 

67 

58 

57 

62, 

56 

67 

51 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
880 
000 

ouo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Inch, 

.002067 
.4)02017 
.002183 
.002083 
.002200 
.002133 
.002283 
.002100 
.002267 
.002100 


.001983 
.002117 
.002017 
.001800 


.002000 
. 001787 
.002167 
.002067 
.002033 
.002067 
.002100 
.002300 
.002117 
.002217 
.002183 
. 001917 
.002100 
.002283 
.001867 
.001900 
.002033 
.  001933 
.002200 
.002067 


.001917 
.002033 
.002133 
.002200 
.001983 
.001983 
.002083 
.001887 
.001983 
.002050 
.002083 
.002100 
.002117 
.001867 
.001960 
.001933 
.002083 
.001817 


Tensile 
strength 

per 

square 

inch  of 

original 

seoliiAi. 


Potnub. 
111,200 
113,600 
114,000 
111,200 
110,000 
109,600 
111,600 
112,800 
118,400 
108,000 
102,400 
103,200 
102,000 

95,600 
111,600 
101.600 
100,400 
101.200 

08,800 

97,600 
104,000 
102,000 
106,000 
103, 200 
106,800 
104,000 
104,000 
110,400 
110,800 
115.200 
110. 400 
112,800 
105, 60p 
104,800 
110,400 
114.800 

98,400 
101.600 
110,400 
110, 000 
110,000 
112,000 
109,600 
108,400 
108,200 
103,200 
110,000 
111,600 
112,000 
109,000 
100,400 
108.000 
104,400 
102,400 
104,400 
103, 200 
105.200 
108,400 
116,200 
110,800 
104,400 
105,600 
104,400 
102,400 
106,800 

06^400 


*  Not  accepted  on  these  results ;  retempered  and  annealed, 
t  Not  acoepted  on  these  results ;  reannealed. 
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[L<nctliot«i>eolnuD,lliiobM|  Motion*! kna, 0.1B  iqnva Inoh.] 


K.QOO 

H.tMO 

SS.DOO 

orirLiul 


US.»M 


*  Not  kooBpted  on  Iheu  mnlt* ;  nannatiltd. 
tllotaocapteilontliMorasiiJUi  ntealcd. 
ilJMtooapUdoD  tbewieanltai  rvlviniierad  and  aiui«iM> 


italutio 

limit. 


irisLnal 


1«!  17  I    I 


S8,4M 
1*4,400 

loa.joo 


1S.W 
U.5U 

n!so 


10.00 

14.07 

IS.  so 

IS.  IT 
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Results  of  tetMile  tests  of  tangential  speoimens  from  hoops  for  S-inch  and  lO-inch  B.  L, 


aispeohi 
rifles— ^ 


Ootttinued. 


10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


8 
8 
8 
8 
8 
8 


2 
S 
2 
2 

4 

4 

4 

4 

♦6 

*6 

6 

6 

*• 

♦9 

0 

0 

*10 

1*10 

*10 

•10/ 

10 

10 

•13 

♦l3 

13 

13 

•14 


8  :*14 
8  I  14 
6  !  14 
8  *17 
8  ,*17 
8  ;  17 
8  I  17 
8  t  18 
8  t  18 
8  I  •21 
«  l"2l 


21 
21 
22 
22 
24 
24 


I 

Bu 
Ba 
Bn 
Ba 
Bu 
Bu 
Bu 
Ba 
Bu 
Ba 
Ba 
Ba 
Bu 
Bu 
Ba 
Bu 
Bu 
Ba 
Bu 
Bu 
Ba 
Bu 
Ba 
Bu 
Ba 
Bu 
Bu 
Ba 
Bu 
Bu 
Bu 
Ba 
Bu 
Bu 
Bu 
Ba 


Brocch  or 
mozzle. 


Muzxie 
— do  . . 
Breci  "li . 
, ...du  . . 
Muzzle 
— ilo  . . 
Bn-e.-h. 
do  .. 


» 

a 

I 

« 

o 
u 

a 


3 
4 
3 
4 
1 
2 
1 
2 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 

1 

«> 

t* 

3 
4 
3 
4 
5 
6 
1 
2 
8 
4 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 


Ponition  of 
speolmen. 


ElMtic 
limit  per 
sqoare 
incli  of 
original 
section. 


Middle 

do 

....do 

. . .  .do 

do 

do 

.  ...do 

....do 

OutAide 

Middle  .... 

Oat«ide — 

Middle  .... 

Oatside.-.. 

Middle  .... 

Outside 

Middle  .... 

Outside. . . . 

Middle 

Outside ! 

Middle ' 

Outside 

Middle  .... 

Outside.... 

Middle  ...-. 

Oatside... 

Middle  .... 

Outside. . . . 

Middle  .... 

. . .  .do 

— do 

Outside.... 

Middle  .... 

— do 

do 

— do 

.  ...do 

do  .■ 

do 

do 

do 

. . .  .do  , 

do 

do 

....do 


Founda. 
55,000 
55,000 
56,000 
53,000 
57,  (KK) 
55,00U 
54,000 
57,000 
64,000 
50,000 
54,000 
54,000 
60,000 
58,000 
67,000 
56,000 
50,000 
72.000 
58,000 
56,000 
50,000 
56,000 
58,000 
58,000 
5H.00O 
56, 000 
56. 000 
52, 000 
55,000 
56,000 
58,000 
51, 000 
5.5. 000 
57.000 
59.  ODO 
59,000 
61,000 
57, 000 
55,000 
50,000 
55,000 
55,000 
55,000 
54,000 


Elongation 
l>er  inch. 

under 

strain  at 

elastic 

limit. 


I 


Tensile 
streugtli 

per 
square 
inch  of 
original 
section. 


Inch. 
. 001967 
. 001933 
.Oi)*2017 
.OOIK.^3 
.001917 
. 001733 
.001750 
.001000 


.002017 
.001850 


. 001883 
.002t)00 
.001967 
. 001967 


.001817  1 
.001967 


.001917 
.002000 


.  (HJ2150 
.  002000 


.002150  ; 
.002050  : 


.001967 
.002050 
.001017 
. 001983 
. 001850 
.001833 


Vtundt 
110,000 
107.600 
107,600 
104,400 
100,000 
98,400 
98,400 
98,400 
110,000 
107, 600 
102,000 
102,800 
108,400 
104,000 
102,000 
101,200 
110. 400 
110,800 
104.400 
101,200 
100, 200 
102.800 
106,800 
110,000 
106,000 
104.800 
103,200 
97,200 
100, 400 
100,000 
104.000 
95,200 
10  i,  000 
106,000 
lOvS,  400 
106,000 
110,000 
107,600 
1 10, 000 
110,000 
106,000 
104,000 
104,800 
103,600 


Elon- 
gation 
after 
rup- 
ture. 


Per  et. 
16.67 
17.83 
17.83 

18.17 
20.00 
21.83 
20.00 
28.83 
26.10 
12.33 
16.  t7 
16.17 
1L67 

8.33 
13.67 
18.50 
11.00 
13.33 

7.66 
15.87 
17.00 
18.17 
11.83 
14.33 
15.50 
15.00 
17.33 
19.00 
17.83 
17.67 
15.33 
19.67 
16.67 
17.88 
17.33 
17.83 
13.67 
18.67 
15.83 
13.83 
18.33 
18.00 
16.67 
18.00 


lie4liic- 
tlon  of 
area  af- 
ter nip- 
*turu. 


Feret. 
33.62 
37.51 
86.38 
38.07 
43.52 
45.37 
44.58 
47.70 
26.10 
20.18 
21.46 
35.25 
17.32 
11.76 
20.84 
41.37 
24.57 
27.62 
11.00 
34.39 
40.55 
37.79 
21.77 
35.25 
26.41 
27.62 
38.07 
45.89 
44.05 
41.91 
40.55 
42. 45 
38.45 
30.01 
39.18 
35.82 
19.96 
42.99 
36.10 
31.10 
31.40 
42.72 
41.64 
43.52 


*Kot  accepted  on  these  results;  retompered  and  annealed. 
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...io..'.'. 
io...'.'. 

iiatixo".'. 


I       .1 


LIJl"'        limit. 


.001«eft 


.002000 
.0021110 


i03,»a 


t  Hut  lUtYpUnt  uu  llitiw  nuiull 
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Results  of  tensile  tests  of  tangential  spedmens  from  hoops  for  8'inch  and  W-inck  B,  L, 

rt/le9~0outinu6d. 


i 


10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


8 
8 
8 
8 
8 
8 


s 


I 


2 
2 
2 
2 

4 
4 
4 
4 
•6 
*6 
6 
• 

9 

9 

♦10 

♦10 

♦10 

♦10 

10 

10 

♦13 

♦l3 

13 

13 

♦14 


8  ;^14 
8  I  14 
8  I  14 
8  *17 
8  ♦17 
8  ;  17 
8  !  17 
8  I  18 
8  I  18 
8  •21 
8  1*21 


21 
21 
22 
22 
24 
24 


0( 

I 

I 


I 
I 

c; 

Bu 
Bu 
Ba 
Ba 
Ba 
Ba 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ba 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ba 
Bu 
Bu 
Bu 
Bu 
Bu 
Ha 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 


Breech  or 
mnzxle. 


Muzzle 

— do  . . 

Bree*h. 

, ...do  .. 

MuzkIo 

do  . . 

Bn-e  .-li. 
du  .. 


i 


e 

a 


3 
4 
3 
4 
1 
2 
1 
2 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
3 
4 
ft 
6 
1 
2 
3 
4 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 


Poflitlon  of 
specimen. 


ElaAtic 
limit  p<>r 

aqnare 

inch  of 
original 

section. 


Middle 

do 

. . .  .do 

do 

do 

do 

do 

do 

Outside 

Middle  .... 

Outside 

Middle  .... 
Outside.... 
Middle  .... 
Outside.... 
Middle  .... 
Outside.... 

Middle < 

Outside I 

Middle • 

Outside 

Middle 

Outside ' 

Middle  ...'..| 

Oatside I 

Middle 1 

Outside 

Middle 

-...do I 

do I 

Outside i 

Middle J 

do ' 

do 

do ' 

do ' 

do  .• ' 

do 

do 

do 

do  , 

do ' 

do I 

....do 


Pounds. 
55,000 
55,000 
56,000 
53,000 
57,  000 
55,00U 
54,00U 
57,000 
64,000 
59,000 
54,000 
54,000 
60,000 
58,000 
57,000 
50,000 
59,000 
72, 000 
5H.  000 
56,000 
50,000 
56, 000 
58,000 
58,000 
58,000 
56, 000 
56, 000 
52, 000 
55,000 
56,000 
58,000 
51,000 
55. 000 
57,000 
69,01)0 
59,000 
61,000 
57.000 
55. 000 
66,000 
55, 000 
55,000 
55,000 
54,000 


Elongation 
l>er  inch. 

under 

strain  at 

elastic 

limit. 


I 


.001817 
.001967 


.002017 
. 001850 


Tensile 
strength 

per 
square 
inch  of 
original 
section. 


■| 


Inch. 
.001967  I 
.001933  , 
.002017  ! 
,001883  ' 
.001917  I 
.001733  I 
.001750  I 
.001000 


, 001917 
, 002000 


,002150 
, 002000 


0021.">0  ' 
,002050  i 


.001883 
.002000 
.001967  i 
. 001967 


. 001967 
.  002050 
.001017 
. 001983 
. 001850 
.001833 


Pi  und» 
110,000 
107,600 
107,000 
104, 400 
100,000 
98,400 
98,400 
98,400 
110,000 
107, 600 
102,000 
102,800 
108,400 
104,000 
102,000 
101,200 
110, 40O 
110,800 
104,400 
101,200 
109,200 
102.800 
106,800 
110,000 
106,000 
104.800 
103,200 
97,200 
100,400 
100.000 
104,000 
95,200 
101,000 
106,000 
108,400 
106,000 
110,000 
107,800 
110,000 
110,000 
100,000 
104,000 
104,800 
103,600 


Elon- 
gation 
after 
rup- 
ture. 


Per  et. 
16.67 
17.33 
17.83 
18.17 
20.00 
21.83 
20.00 
23.83 
26.10 
12.33 
16.  t7 
16.17 
11.67 

8.33 
13.67 
18.50 
11.00 
13.33 

7.66 
15.67 
17.00 
18.17 
11.88 
14.33 
15.50 
15.00 
17.33 
19.00 
17.83 
17.67 
15.33 
19.67 
16.67 
17.83 
17.83 
17.83 
13.67 
18.67 
15.83 
13.83 
18. 33 
18.00 
15.67 
18.00 


Kednc- 
tlon  of 
area  af- 
ter nip- 
*turo. 


Peret. 
33.52 
37.51 
86.38 
38.07 
43.52 
45.37 
44.58 
47.70 
26.10 
20.18 
21.46 
35.25 
17.32 
11.76 
20.84 
41.37 
24.67 
27.62 
11.00 
34.30 
40.55 
37.79 
21.77 
35.25 
26.41 
27.62 
38.07 
45.89 
44.05 
41.91 
40.55 
42.45 
30.45 
30.01 
39.18 
35.82 
19.96 
42.99 
86.10 
31.19 
31.49 
42.72 
41.64 
43.52 


*  Kot  accepted  un  these  results ;  retempered  and  annealed. 
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BesulU  of  tensiU  teata  o   tangenHal  apedmensfrom  breech-mechanism  forgings  far  S-inch, 

10-inch,  and  IS^inch  B.  L,  rifles, 

[Length  of  speoiman,  8  inches;  aectional  area,  0.25  square  inch.] 


• 

0 

& 

^1 

O 

1 

1 

1 

8 

^ 

•7 

8 

*7 

8 

•7 

8 

.    *7 

8 

7 

8 

7 

8 

*9 

8 

*9 

8 

0 

8 

0 

8 

*U 

8 

*11 

8 

11 

8 

11 

8 

12 

8 

12 

8 

14 

8 

14 

8 

tie 

8 

tl6 

6 

*16 

8 

*16 

8 

*16 

8 

*16 

8 

16 

8 

16 

8 

19 

8 

19 

8 

21 

8 

21 

8 

22 

8 

22 

8 

24 

8 

24 

10 

2 

10 

2 

12 

2 

12 

2 

8 

4 

8 

4 

8 

8 

8 

8 

8 

9 

8 

9 

8 

11 

8 

11 

8 

15 

8 

15 

8 

17 

8 

17 

8 

19 

8 

19 

8 

20 

8 

20 

8 

.   *21 

8 

•21 

8 

21 

8 

21 

8 

23 

8 

23 

12 

2 

12 

2 

8 

•2 

8 

*2 

Nature  of 
piece  tested. 


Breechblock 
..do 


...do 

...do 

...do  

...do 

...i)p 

...do 

...do 

...do 

. .  .do 

. .  .do 

...do 

. .  .do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do  ..... 
...do  ..*... 

...do  

...do 

...do 

. .  .do 

...do 

...do 

...do 

...do 

...do 

...do 

— do 

...do 

...do 

SpiiuUe . . . 

...do 

...do 

...do 

...do 

. .  .do 

...do 

...do 

...do 

...do 

. .  .do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

. . .do  ..... 

...do 

.  ..do 

. .  .do 

(.Ta.s*cheok 
Cups    


a 


a 

El 


1 

2 

8 

4 

5 

0. 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

1 

2 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

5 

6 

1 

2 

1 

2 

3 

4 

I 

2 

1 

2 

1 

2 

3 

4 

1 

2 

1 

2 

5 

6 


Position  of 
specimen. 


Outride 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outjtide 
Middle. 
OntHide 
Middle. 
Outside 
Middle. 
Ontnide 
Middle. 
Onlnide 
Middle. 
Outside 
Middle. 
OutHido 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle, 
outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outride 
Middle. 


Elastic 
limit  per 
square 
inch  of 
original 
aectiou. 


Pounds. 

50,000 
-46,000 
-46,  O.JO 
46,000 
50,000 
44,000 
46, 0'JO 
-46, 000 
49,000 
46,000 
54,000 
52,000 
52,000 
50,000 
51,000 
49,000 
51,000 
51.000 
58,000 
53,000 
55, 000 
48,U00 
59,000 
54,000 
54,000 
53,000 
50,000 
48,000 
52,000 
51,000 
50,000 
48,000 
49,000 
49,000 
50,000 
49,000 
5:2,000 
47,000 
53,000 
53,000 
55,000 
51,000 
51,000 
47,  TOO 
6  ^  000 
4»,  OOO 
53, 000 
50,000 
53, 000 
53,000 
51,000 
46,000 
51, 000 
49, 000 
51,000 
49,000 
51.000 
49,000 
51,000 
50,000 
55,  000 
50,000 
70,000 
-60, 000 


Elon^don 
per  inch 

under 
strain  at 

elastic 

limit 


Ineh. 


.001667 


.001767 
.001417 


.001773 
.  001733 
.  001817 
.  001733 
.001783 
.001783 


.001883 
.001850 
.001600 
.001633 
.001717 
.001717 
.001850 
.001500 
.001700 
.001717 
.001750 
.  001733 
.0(»1767 
.001650 
.  001817 
.001800 
.001917 
.001750 
.  001850 
.  0016.13 
,  00188;J 
.  001700 
.  0018(57 
.  001817 
. 0 J1833 
.001767 
.  001817 
. 001633 
.001917 
.001817 


.001750 
.001607 
.  001750 
.  0018(K) 
.001983 
.001967 


TensUe 
strength 

Elon- 

Bedac- 

per 
square 
inch  of 

gation 
after 
rup- 

in area 
after 

orisinid 
section. 

ture. 

rup- 
tora. 

Pounds. 

Per  St. 

PorsL 

97,200 

18.83 

41.87 

91,200 

16.17 

24.87 

94,000 

16.00 

37.51 

oi.eoflf 

17.67 

81.48 

07,200 

18.33 

43.26 

90.400 

17.33 

87.23 

87,600 

20.00 

41.10 

85,000 

21.83 

89.45 

94,800 

18.33 

43.52 

92,400 

18.83 

40.88 

104,000 

16.67 

36.94 

101,200 

13.67 

24.26 

100,400 

13.67 

23.64 

99,200 

16.83 

36.88 

92,400 

20.00 

45.37 

90,400 

22.00 

42.00 

93,400 

10.83 

43.25 

00,800 

19.17 

33.81 

102,400 

10.00 

12.00 

101,200 

9.33 

11.32 

95,200 

17.67 

44.58 

95,600 

12.67 

24.26 

102,400 

12.33 

44.98 

99,200 

15.33 

31.49 

05,600 

17.67 

36.38 

95,600 

15.83 

17.58 

96,800 

21.33 

45.63 

95,200 

16.67 

16.60 

97,200 

18.00 

37.51 

92,800 

17.00 

28.82 

02,000 

19.83 

47.19 

88,800 

19.33 

45.89 

89,600 

23.67 

48.72 

92,000 

16.33 

26.10 

00,800 

19.00 

42.99 

06,200 

15.83 

2L77 

88,400 

20.17 

44.85 

86,800 

16.33 

23.60 

00,000 

20.67 

32.04 

86,800 

18.00 

23.05 

00,000 

20.50 

86.82 

00,000 

20.33 

44.05 

05,200 

17.83 

44.85 

00,000 

18.88 

46.87 

06,800 

10.00 

84.68 

02,800 

10.17 

84.06 

100,000 

17.00 

80.18 

06,800 

18.88 

83.52 

04,400 

18.83 

45.11 

04,400 

20.00 

40.83 

09,200 

16.60 

28.52 

96,000 

20.38 

35.25 

102,400 

16.17 

34.96 

00,200 

15.67 

20.42 

00,600 

16.97 

33.28 

08,400 

13.88 

10.91 

05,200 

18.88 

42.18 

03,200 

18.00 

40.88 

92,800 

18.67 

86.67 

08,800 

18.83 

29.42 

98,600 

19.00 

44.06 

02,000 

17.67 

40.83 

130,400 

11.  «7 

19.60 

118,000 

13.00 

26.40 

*  Not  accepteil  on  these  results ;  retempered  and  annealed, 
t  Not  accepted  on  these  results ;  reannealed. 
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Re$ult9  of  tensile  tests  of  tangential  specimens  from  hreech-^meehanism  forgings  for  S-inch, 

XO^fnoky  amd  IS-imok  B,  L.  rf;i«*— Oontinned. 


I 


i 

I 


^ 


8 

2 

8 

2 

8 

6 

8 

6 

8 

9 

8 

0 

8 

11 

8 

11 

8 

*13 

8 

*13 

8 

*1» 

8 

•13 

8 

•13 

8 

•18 

8 

13 

8 

18 

8 

16 

8 

16 

8 

.  18 

8 

18 

8 

20 

8 

20 

8 

22 

8 

22 

10 

a 

10 

2 

10 

4 

10 

4 

12 

2 

12 

2 

12 

4 

12 

4 

Nature  of 
pioce  tested. 


Cn 

....do 

do 

. . .  .do 

— do 

. ...do ..... 
, . . .do  . .... 

,  ...do 

. ...do  ..... 

— do 

...do 

do 

. ...do  ..... 

do 

— do 

. . .  .do  . . . . . 

do 

. . .  .do  . . . . . 

....do 

do 

— do 

do 

...do 

. .  ..do 

. . .  .do 

— do 

> . . .do  ..... 
Oas-check 

Caps 

....do 

do 


\ 


7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
8 
4 
6 
6 
7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 


Poettton  of 
•pooimen. 


Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outoide 
Middle. 
OutAide 
Middle. 
Outside 
Middle. 
Outoide 
Middle. 
Outoide 
Middle. 
. . .  .do  . . 
Outside 

.do  . . 

Middle. 
Outoide 
Middle. 
Outoide 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outoide 
Middle. 


Eliiatlc 
limit  per 
square 
inch  of 
original 
section. 


Pounds. 
80,000 
72,000 
75,000 
77,000 
73,000 
70,000 
05,000 
04,000 
71,000 

-70,000 
75,000 

-70,000 
70,000 

-70,000 
83,000 
77,000 
04,000 
95,000 
89,000 
93,000 
101,000 
09,000 
05,000 
89,000 
77,000 
82,000 
95,000 
90,000 
84,000 
78,000 
82,000 
80,000 


Elongation 
per Inoh 

under 
strain  at 

elastic 

limit. 


Inth. 

.002487 
.008617 
.009783 
.002588 


.003417 


Tensile 
•treni^ 

per 

square 

inch  of 

original 

seotion. 


.002850 
.002583 
.008300 
.003288 
.008233 
.008388 
.003417 
.003400 
.008288 
.003200 
.002700 
.002767 
.003167 
.003038 
.002900 
.002800 
.002767 
.002683 


Pounds. 
145,200 
138,000 
140,800 
146,000 
121,600 
120,800 
166,800 
167,200 
142,000 
132,000 
134,400 
126,800 
123,300 
128,400 
154,000 
152,400 
155,800 
159,200 
157,600 
150,200 
170,000 
162,400 
163,200 
160,600 
142,400 
150,400 
160,000 
159,200 
150,400 
150,800 
154,400 
156,000 


Elon- 
gation 
after 
rup- 
ture. 


Psr  et. 
11.17 
10.00 
11.00 
10.00 
lJk67 
16.67 
11. 00 

0.917 
1L83 
12.83 
12.00 
12.83 
16.88 
14.83 
10.67 
10.60 
12.00 
12.00 
10.88 
10.00 
10.88 
10.88 
11.00 
11. 00 
1L83 
12.00 
10.88 
10.83 
12.83 
U.88 
10.33 

9.67 


Beduo> 
tion 

inaaea 
after 
rup- 
ture. 


Ptr  et. 
29.42 
25.49 
83.81 
27.92 
45.63 
41.91 
23.64 
25.80 
22.40 
26.41 
86.94 
87.79 
40.28 
86.82 
85.26 
82.86 
29.12 
28.68 
26.10 
25.18 
28.52 
26.18 
22.40 
25.18 
20.54 
25.40 
16.60 
21.77 
29.71 
26.10 
25.80 
22.40 


*  Ifot  accepted  on  these  resulto ;  retompered  and  annealed. 
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Besults  of  tensile  teste  of  longitudinal  specimens  from  hreech-mechamsm  forgings  for 

S-inchj  lOAnoh,  and  IS-inch  B.  L,  rijles. 

[Length  of  apeolmen,  3  inohes;  aectional  area,  0.25  aquore  inch.] 


i 


8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

12 

8 

8 

8 

8 

8 

8 

10 

10 

10 

30 

10 

10 

10 

10 

12 

IS 

10 

10 

12 


a 


I 
I 


•12 

12 

16 

20 

22 

24 

2 

5 

8 

11 

14 

17 

20 

28 

7 

12 

•18 
13 
16 
21 
24 

4 

7 
10 
12 
10 
10 
22 
24 

4 
14 

3 
10 

8 


Natnre  of 
piece  teated. 


Hinee  pin  . . 

— do 

.  — do ....... 

. . . .  do 

do 

. . .  .do 

do 

do 

. ..  .do ....... 

....do 

do 

....do 

. .  -  .do 

do 

Translating 
roller. 

. ..  .do 

...do 

. . . .do  ....... 

. . .  .do 

do 

do 

. — do 

do , 

do 

do 

do , 

do 

do ,. 

....do 

Secnringpiii 

do 

do 


I 

I 


Position  of 
specimen. 


Middle.. 
.. .do  .... 
. .  .do .... 
. ..do . ... 
...do  — 
. .  .do  — 
...do  — 
...do  .... 
...do  — 
...do  — 
. . .do .... 

...do 

...do.... 

...do 

. .  .do  . . . . 
...do.... 

...do..f^. 
. . .do ..".. 
...do  — 
...do  — 

...do 

...do .... 
...do  — 

...do 

...do.... 

...do 

...do 

...do.... 

...do... 

...do.... 

. .  .do 

...do.... 
. .  .do  — 
...do  — 


Elastic 
limit  per 
square 
inch  of 
original 
section. 


Pounda. 

-46,000 
52,000 
52,000 
50,000 
49,000 
54,000 
51,000 
51,000 
50,000 
52,000 
50,000 
53,000 
63,000 
60,000 
56,000 
40,000 

-40,000 
52,000 
54.000 
55,000 
51, 000 
49,000 
50,000 
51,000 
53,000 
52,000 
49,000 
52,000 
54,000 
54,000 
57,000 
98,000 
92,000 
89,000 


Elongation 
per  inch 

under 

atrainat 

elaatio 

limit. 


Inch. 


.001888 
.001788 
.001550 
.001717 
.  001817 
.001750 
.001900 
.002433 
.001750 
.001717 
.002038 
.002267 
.002188 
.002017 
.001567 


.001800 
.001867 
.001833 
.001833 
.001733 
.001667 
.001817 
.001800 
.001800 
.001633 
. 001817 
.002000 
.001833 
.001983 
.003183 
.003060 
.003133 


TeuHilo 

C!on. 

strength 

Elon- 

tniu- 

per 

gation 

tionin 

square 

after 

area 

inch  of 

rup- 

after 

original 

ture. 

rup- 

aection. 

ture. 

Poundt. 

Peret. 

Peret. 

81,600 

26.50 

54.64 

03,200 

21.00 

55.  S5 

94,000 

23.33 

55.59 

94.800 

21.33 

53.68 

92,800 

18.33 

5L48 

94,000 

19.83 

54.16 

97,800 

14.83 

4L01 

97,600 

17.17 

43.99 

100,800 

17.60 

46.15 

99,600 

16.00 

4L10 

98,400 

15.00 

38.07 

99,200 

18.00 

44.58 

104,400 

20.17 

52.22 

101,600 

20.00 

5L73 

91,600 

17.67 

40.60 

95,600 

20.00 

60.78 

78,400 

27.50 

57.22 

96,000 

21.00 

51.73 

96,000 

21.67 

53.68 

98,800 

18.67 

49.23 

06,000 

20.00 

50.24 

77,200 

27.33 

50.96 

78,000 

25.67 

60.85 

80,400 

26.00 

6L29 

80,000 

26.00 

61.63 

80,000 

25.88 

60.41 

80,000 

26.33 

50.51 

79,600 

26.60 

58.60 

83,600 

24.33 

59.28 

96,000 

20.00 

60.73 

98,000 

20.67 

52.48 

166,800 

12.33 

31.19 

160,400 

12.67 

32.94 

158,000 

12.67 

96.94 

*Not  accepted  on  these  results;  retempered  and  annealed. 
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Forgingsfor  3.2-inch  B.  L.  rifle  {Driggs-Schroeder  breech  mechamHm), 

At  the  date  of  last  report  the  tube  and  breechblock  required  under 
this  contract  had  been  delivered  and  their  phygical  qualities  were  re- 
ported. The  contractors  had  considerable  difficulty  in  the  manufacture 
of  a  jacket,  four  forgings  having  been  made  before  a  satisfactory  one 
was  produced;  this  diffibculty  delayed  the  completion  of  the  contract 
unta  February  18, 1891. 

The  physical  qualities  of  the  accepted  jacket  were  as  follows: 

JUiulU  of  UiMile  tesU  of  tangential  9peoimens  from  iacket  for  SJS-inch  B.  L,  rifle  {Ihiggt- 

Sehroeder  hreeck  mechanism). 

(Length  of  speoimen,  2  inches;  sectional  area,  0.2  square  inch.] 


• 

Breech  or 
mnzsle. 

• 

g 
1 

1 

•s 

1 
i 

*7 
*8 
*7 
*8 

9 
10 
11 
12 

9 
10 

Position  of 
'  speoimen. 

Elastic 
limit  per 
square 
inch  of 
original 
section. 

Elongation 
per  Inch 

under 
strain  at 

elastic 

limit. 

TenftUe 
strength 

per 
square 
inch  of 
original 
section. 

• 

Elonga- 
tion after 
rapture. 

Bednc- 

tionin 

area  after 

mptnre. 

Maxflle 

MldiUe 

. . ,  .do 

Powndg. 
51,000 
50,000 
48,000 
49,000 
50,000 
51.000 
40,000 
50,000 
40,000 
46,000 

Iiich. 

Pounds. 
96,000 
96,000 
92.500 
92.500 
89,000 
93,000 
88,  .'HN) 
94,000 
91,000 
88,000 

Per  cent. 
12.50 
18.75 
l.'i.OO 
21.00 
28.50 
16.00 
21.25 
20.50 
2».00 
24.25 

Percent 
16.66 
25.45 
24.08 
41.87 
47.44 
15.93 
26.81 
27.16 
36.30 
45.14 

l>o 

Breech 

do 

Do 

do 

Hnssle. 

..  ..do 

.001700 
.00]8;i5 
.  001675 
.001725 
.001625 
.001600 

Do 

....do 

Do 

....do 

Do 

. .  ..do 

Breech 

do 

Do 

. .  ..do 

*  Not  aooeptAl  on  these  results;  reannealed. 
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Forgingsfor  12-inch  B,  L.  mortar  (ste^l). 

The  maaufactore  of  these  forgiiigs  was  delayed  at  first  and  an  exten- 
sion of  two  months  of  the  date  for  delivery  was  granted  the  oontractors. 
Delivery  was  completed  several  weeks  before  the  expiration  of  this  ex- 
tended time. 

The  following  are  the  physical  qualities  of  those  forgings  which  were 
not  delivered  at  date  of  last  report: 

f 

MeaulU  of  testa  of  tangential  epeoimene  from  hoop  forginge  for  li-inek  B,  Z.  mortar 

(eteel). 

[Length  of  tpeoimen,  4  inches ;  sectional  area,  0.25  square  inoh.] 


Mark 

of 
hoop. 

Breech  or 
moasle. 

i 

1 
*i 

•2 

•8 

4 

5 

6 

1 

2 

3 

1 

2 

3 

*1 

*2 

*3 

*1 

*2 

*3 

4 

5 

6 

4 

5 

6 

1 

2 

3 

1 

2 

3 

1 

2 

8 

PosiUon  of 
specimen. 

Elastic 
limit  per 
square 
inch  of 
original 
section. 

Elongation 

per Inch 

nnder 

strain  at 

elastic 

limit. 

Tensile 

strength 

per 

square 
inch  of 
original 
■eccion. 

• 

Eloiixa- 

tion  alter 

rupture. 

• 

Bedno- 

tion  iu 

area  after 

rap  tore. 

TH 

TH 

TH 

TH 

TH 

TH 

As 

A, 

A, 

gj 
§' 

c 
c 
c 

G 

1 

5» 

t 

Outeide 

Middle 

Inside 

Outside 

Inside 

Middle 

Outside 

Middle 

Inside 

Outside 

Middle 

Inside 

Outside 

Middle 

Inside ......... 

Pounds. 
66,000 
48,000 
57,000 
61,000 
58,000 
52,000 
67, 000 
52.000 
57,000 
58,000 
53,000 
54,000 
00,000 
66,000 
62,000 
56,000 
54,000 
62,000 
56,000 
62,000 
56,000 
50,000 
64.000 
55,  UUO 
58,000 
61,000 
60,000 
58.000 
56,000 
57,000 
57,000 
56,000 
53,000 

Indi. 

P<mnda. 
108,400 
104,000 
111,200 
109,200 
107,200 
108,000 
101.600 
99,600 
106,800 
104,000 
93,200 
94,000 
108,000 
108,400 
113,200 
106,400 
104,800 
108,800 
110,400 
114,800 
110,800 
107,200 
113, 200 
107.600 
108,000 
109.200 
107,600 
103,000 
103,600 
104,400 
108,000 
107,200 
105,600 

15.60 
12.125 
1475 
10.25 
15.625 
12.12 
17.00 
13.00 
18.626 
16.26 
IS.  625 
18.00 
14.025 
18.76 
12.26 
14.60 
6.875 
11.60 
13.375 
11.60 
14.00 
16.00 
18.76 
14.75 
14.75 
15.60 
16.125 
16.50 
16.875 
17.50 
14.50 
13.626 
14.376 

84.10 
22.09 
30.60 
40.83 
38.07 
23.64 
39.73 
16.72 

42.18 
88.62 
40.83 
27.02 
86.04 
28.83 
26.80 
36wl0 
7.36 
80.90 
88.62 
31.19 
34.96 
42.46 
33.23 
33. 52 
39.18 
43.25 
46.15 
43.25 
37.23 
44.05 
36.10 
33.52 
27.62 

.0020625 
.0«J0375 
.  0018875 
.0020025 
. 0021126 
.0020500 
.0020750 
.  0019125 
.0019375 

Muzzle 

, . .  ,<lo 

....do 

Bre«ch 

. ..  .do 

....do 

MuExle 

. . .  .do 

....do 

Breeoh 

.  ...do 

Outside 

Middle 

Inside 

. . .  .do 

Muzzle 

.  ...do 

Ont«ide 

Inside 

.0019500 
.0020875 
.0020875 
.0020500 
.0022000 
.0019625 
.0020250 
.0021500 
.0021750 
.0020750 
.0020000 
.0020000 
.  0019875 
.0019875 
.0018500 

....do 

Middle 

Outside 

Inside 

Breech 

. ...do .......... 

do 

Middle 

Muzzle 

. . .  .do 

. . .  -do 

Outside 

Middle 

Inside 

Outside 

Inside 

Middle 

. . .  .do 

Breech 

....do 

...  .do 

*Not  accepted  on  these  reaults ;  retempered  and  reanuealed. 


BEPORT  OF  TH£  CHIEF  OF  OBDMANCE. 


381 


Besults  of  te9iB  of  apeoimens  from  Jtroooh-m&i^fiitm  foTffing%  for  12Anck  B,  L,  mortar 

(steel),  ^ 


Kifiaieof 
piaoe  tested. 


•Rqalifng 

Do 

Do 

Do 

Do 

Do 

Breechblock . 

Do 

Do 

Do 

Spindle 

Do 

Do 

Do 

Ges-cheok . . . 
Cnps 


Siseof 
•peclmeD. 


e 


In. 
8 

8 
8 
8 
8 
8 
3 
8 
3 
8 
8 
3 
3 
3 
8 
3 


Ineh. 
0.6M 

0.605 
0.662 
0.664 
0.664 
0.564 
0.569 
0.565 
0.564 
0.564 
0.564 
0.665 
0.564 
0.664 
0.663 
0.666 


9> 


^ 
& 


Tan  sen- 
tiaUy. 

do 

— do 

do 

do 

— do 

. . . .  do  . . . . . 

...do 

— do 

— do 

do 

do 

,  ...do 

do 

, . . . do 

...do 


•2 

t8 

t4 

6 

6 

*1 

•2 

8 

4 

tl 

t2 

3 

4 

1 

2 


Ontside. 

Middle.. 
Ontoide. 
Middle.. 
Oatidde. 
Middle.. 
Ontoide. 
Middle.. 
Ooteide. 
Middle.. 
Outside. 
Middle.. 
Oateide. 
Middle.. 
Oatside. 
Middle.. 


I 


I 


PoumdM. 
66,000 

66,000 
67,000 
66,000 
60,000 
66,000 
66,000 
62,000 
66,000 
48,000 
66,000 
66,000 
67.000 
62,000 
86,000 
76,000 


■as 

u 


c 


Jwth. 


.002150 
.001938 


.002017 
.001750 


.002017 
.001067 
.003033 
.002700 


§ 


1^ 


Potffub. 
108,000 

108,400 
109,000 
106,000 
107,200 
104,000 
108,200 
101,200 
102,800 
98,000 
106,000 
107,200 
104,000 
101,600 
148.000 
144,000 


P«r0l. 
10.00 

12.17 
18.88 
16.38 
16.00 
16.83 
15.67 
12.17 
16.00 
16.67 
17.33 
12.50 
17.67 
16.00 
10.67 
10.67 


PercL 
1L88 

1L86 
26.18 
86.82 
87.61 
85.68 
28.16 
17.64 
29.71 
28.88 
29.48 
26.10 
28.62 
87.28 
23.96 
2&52 


*Not  aooepted  on  these  results;  retempered  and  reaonealed. 
tlfot accepted  on  these  results;  reaanealed. 

Forged-steel  armored-deck  plates. 

These  plates  were  120  by  58^  inches,  two  being  3^  and  two  4^  inches 
thick,  and  were  intended  for  the  ballistic  test  of  experimental  12-inch 
mortar  shells,  as  well  as  to  determine  the  effectiveness  of  the  12-inch 
mortars  themselves  against  the  plates  they  may  be  expected  to  meet  in 
service.  The  plates  were  made  with  great  care  from  selected  ingots 
and  showed  excellent  physical  qualities;  they  are  probably  much  bet- 
ter than  a  majority  of  the  plates  actually  nsed  on  the  decks  of  war 
vessels.  After  bolt  holes  had  been  tapped  in  them  they  were  shipped 
to  the  proving  ground  at  Sandy  Hook,  N.  J, 
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The  physical  qualities  were  as  follows: 

Besv^U  of  test  ofipMimenaframfcrged-^ieel  armortd-deek  plaie$, 
[Length  of  speoimea,  3  inohet;  seotioiial  srea  0. 25  square  inch.] 


5 


In. 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
3.5 
3.5 
3.5 
3.5 


I 
•s 

o 

h> 

u 

.a 
a 

3 


1 

1 
1 
1 
1 
J 
1 
1 

2 
2 
2 
2 
1 
1 
2 
2 


Breech  or 
muzzle. 


Breech.. 
— do  — 
, ...do .. .. 

do  — 

Mutzle  . 
BrewJi.. 
Muszle . 
Breoc'ih.. 
Muzzle  . 
Breech.. 
Muzzle . 
Breech . . 
Muzzle . 
Breech.. 


How  taken. 


Longitudinally. 
Tangentially . . . 
Longitudinally. 

,  .-,do 

Tangentinlly . . . 
Longitudinally. 
— do 

...do 


.do. 
.do. 
do. 
.do. 
.do. 
.do. 


.do. 


8 

I 

"S 

I 


Position  of 
specimen. 


Middle. 
— do  .. 


Elastic 
limit  per 
sqoare 
inch<rf 
original 
seotios. 


Pmtndi. 


32,800 
34,800 
32,800 
32,400 
39,200 
40,600 
5:),  800 
53,000 
48,800 
49,200 
43,200 
44,000 
48,000 
46,400 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


Foundt. 
70,800 
8D,tB00 
71,200 
09,200 
76,000 
74,000 
78,000 
81,600 
98,400 
97,000 
88.400 
84,400 
82,400 
86,000 
88,400 
86,400 


Elon- 
gation 
after 
mp- 
tnre. 


P4r9L 
27.  SO 
19.83 
28.00 
26.00 
22.30 
20.50 
24.66 
21.33 
15.66 
14.33 
21.16 
23.00 
21.66 
19.00 
20.00 
2L00 


Bedno- 
tion  in 


after 
rup- 
ture. 


FerU. 
47.96 
4L91 
52.60 
§0.00 
48.2?. 
52.23 
53.16 
50L75 
33.24 
82.91 
46.30 
62.97 
49.96 
46.63 
51.20 
54.60 


*  Not  accepted  on  these  results ;  retempered  and  ann^edt 
t  Not  accepted  on  these  results ;  reannealed. 

Forgingsfor  5-inch  B,  L.  siege  rifles. 

A  little  work  was  done  under  this  contract  in  September,  1890,  but 
it  was  then  dropped  until  December,  1890,  since  which  time  it  has  been 
moving  on  very  slowly.  Other  work  has  been  pushed  ahead  and  this 
has  suffered  in  consequence;  retreatment  has  been  frequent  and  some 
of  the  tube  forgings  have  been  retreated  more  frequently  than  the 
obtained  results  seemed  to  warrant.  The  x)er  diem  penalty  stated  in 
this  contract  for  nondelivery  within  the  contract  time  happens  to  be 
not  large  enough  to  demand  any  special  endeavor  by  the  eonti*actors 
when  their  other  engagements  are  considered.  Excepting  three  tubes 
and  one  jacket,  all  the  forgings  of  the  ten  sets  have  been  delivered; 
the  excepted  forgings  will  probably  be  delivered  within  two  months. 
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The  physical  qualities  of  the  accepted  forgings  are  as  follows: 

JSe&ulta  of  teMile  (Mto  of  tangential  jpeomena  from  ends  of  tub€9  and  jackets  for  S-inch 

iS,  L.  rifles, 

[AH  middle  speoimena.    Length  of  apeoimen,  3  inchet;  aeo&onal  area,  0.25  aqnare  inch,] 


Nature 
of  piece 
teated. 


Tnhe  . 

Do- 
Do. 

Do. 

Do. 

Do. 
*    Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

D<». 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jacket 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


I 
^ 


♦5 
♦5 
*5 
*5 
t5 
t5 
t5 
i5 

l5 
f5 
5 
5 
6 
5 
6 
6 
6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
9 

:ii 
:ii 
11 
11 
11 
11 

t2 

t2 

f2 

12 

2 

2 

2 

2 

t3 

:3 

3 
8 
3 
8 

4 
4 
4 

4 


MuBzle  or 
hreeoh. 


MuEsle  . . 

do .,.. 

Breech. . . 
. . ..do  .... 
Muzzle . . 
...do.... 
Breech. . . 
...do.... 
Muzzle  . . 
..do.... 
Breech. . . 
...do.... 
Muzzle  .. 

do  .... 

— do .... 

do 

Breeqh. .  w 
, . .  .do' . . . . 
Mussle . . 

do  — 

Breech... 

do 

Muzzle  . . 

do  .... 

Broech§.. 

do5  . . . 

Muzzle.  . 

do  .... 

Breech... 

do 

Muzzle  .. 

do 

Breech... 

...do..-. 

Muzzle  .. 

— do  .... 

do 

...do-... 
Breech... 
. ...do  .... 
Muzzle  . . 
. . . .do  .... 
Breech. . . 
...do.... 
Muzzle . . 

do 

Breech... 

— dp 

Muzzle . . 
. . .  .do  . . . . 

— do 

— do  — 
Breech  .. 

do 

Muzzle . . 
....do  .... 
, ...do  .... 
Breech... 


1 
2 

1 
2 
3 
4 
3 
4 
5 
6 
5 
6 
7 
8 
9 
10 
7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
8 
4 
1 
2 
1 
2 
1 
2 
3 
4 
8 
4 
1 
2 
3 
4 
1 
2 
1 
2 
8 
1 


Elaatio 
limit  per 
aqnare 
inch  of 
original 
ae<»ion. 


Paundt. 

45,000 
47,000 
45,000 
46,000 
42,000 
40,000 
40,000 


43,000 
45,000 
43,000 
43,000 
42,000 
42,000 
45,000 
45,000 
46,000 
47,000 
51,000 
48,000 
48,000 
49,000 
47,000 
49,000 
50,000 
46,000 
47,000 
47,000 
45,000 
44,000 
45,000 
46,000 
45,000 
46,000 
44,000 
44,000 
4H,000 
42,000 
49,000 
48,000 
51,000 
52,000 
47,000 
—46,000 
53,000 
52,000 
53,000 
48,000 
54,000 
53,000 
50,000 
51,000 
53,000 
51,000 
53,000 
49,000 
61,000 
50,000 


Slong»> 
tionper 
inch  un- 
der atrain 
at  elaatio 
limit. 


Inch. 

.000000 


.001638 
.001533 
.001633 
.001683 
.001750 
.001683 
.001600 
.001683 
.001633 
.001900 
.001750 
.001825 
.001583 
.001733 
.001567 
.001533 
.001600 
.001633 
.001583 
.001683 
.001767 
.  001817 
.001600 
.001667 
.001850 
.001700 


.001733 
.001767 
.  001817 
.  001717 
.002017 
.001833 
.001800 
.001817 
.  001817 
.001788 
.001933 
.001850 
.001767 
.001833 


Tenaile 

atrength 

Elonga- 

per 

tion 

aqnare 

after 

inch  of 

mp- 

orieihal 
aeotion. 

tnre. 

Poundt. 

Peret. 

88,800 

19.67 

88,800 

16.00 

90,000 

14.50 

90,400 

20.17 

88,800 

20.00 

85,200 

20.33 

84,400 

'22.83 

84,400 

17.83 

86,400 

17.00 

80,600 

19.33 

88,400 

21.00 

90,000 

20.00 

88,400 

17.17 

88,000 

19.33 

85,600 

22.00 

86,400 

22.67 

88,800 

18.00 

89,200 

20.00 

90,400 

19.67 

88,400 

20.00 

91,600 
92,000 

19.50 

19.33 

90,000 

21.00 

91,120 

18.70 

90,000 

25.25 

87,500 

26.50 

85,600 

21.60 

88,000 

17.50 

85,^ 

20.83 

88,400 

21:67 

88,000 

18.50 

90,800 

18.33 

88,800 

18.83 

90,400 

20.67 

90.800 

15.67 

90,800 

19.00 

90,000 

18.67 

88,400 

18.50 

92,O0O 

19.17 

92,800 

20.00 

100,000 

18.67 

100,000 

16.00 

98,800 

18.50 

95,600 

18.83 

99,200 

17.67 

100,400 

18.00 

09,200 

18.67 

97,600 

20.00 

95,600 

19.83 

98,400 

15.00 

91,560 

22.00 

94,000 

19.67 

95,000 

19.67 

92,000 

21.00 

100,400 

15.38 

92,000 

21.67 

96,000 

19.00 

96,800 

17.67 

Con- 
traction 
of  area 

after 
rupture. 


Peret 
32.65 
24.88 
20.22 
42.45 
42.72 
34.39 
38.62 
32.94 
24.88 
42.18 
36.38 
35.5:j 
JtO.Ol 
29.42 
46.15 
43.52 
31.19 
42.18 
33.52 
39.18 
43.79 
44.85 
43.79 
30.60 
42.47 
43.08 
47.90 
36.10 
47.96 
44.32 
45.37 
41.91 
38.35 
46.15 
19.91 
34.39 
33.52 
33.52 
40.28 
43.62 
8496 
29.12 
40.00 
32.65 
32.36 
37.51 
44.32 
43.79 

.45.63 
27.62 
41.90 
41.37 

'41.91 
40.55 
84.39 
41.37 
41.91 
35.53 


Specific 
gravity. 


Hard- 


7.8536  i    18.48 


*  Kot  accepted  on  theae  results ;  reannealed. 

tNot  accepted  ou  these  results;  retempored  and  annealed. 

iXot  Hc«Ti»t«Ml  un  those  roKult.s;  rc8ii1)mittod. 

{Lcu^4U  of  8^»eciuiuu,  'i  ittchus;  secUuual  area,  0.20  square  inch. 
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Be9uli9  of  tenHle  ietta  of  tangonUdl  9p0oimon$  from  end$  of  tnbm  and  jaekets  for  &4neh 
f  B,  L.  rifie9 — Continiied. 


Natoie 
of  piece 
'tested. 

1 

Muzzle  or 
breech. 

1 

o 

1 

3 

8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

Blastio 
limit  per 
aqnare 
inch  of 
original 
aeotion. 

Elonga- 
tion per 
inch  un- 
der strain 
at  efaMtio 
limit. 

Tensile 

strength 

per 

sqnare 

inch  of 

original 

aeotion. 

Elonga- 
tion 
after 
rup- 
ture. 

Con- 
traction 
of  area 
after 
rupture. 

Speoiflo 
gravity. 

Hard- 
neas. 

Jacket.  ( 
Do... 
Do... 
Tkt... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do,.. 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 

4 

4 

5 

5 

5 

6 

6 

8 

6 

6 

•8 

•8 

•8 

*8 

8 

8 

8 

8 

9 

9 

9 

9 

*10 

*10 

*10 

*10 

10 

10 

10 

10 

11 
11 
11 
11 

Broeoh — 
— do 

MuEzie . . . 
. .  ..do 

Breech 

do 

ICnzsle... 
do 

Breech — 
do 

Mnzzle . . . 
do 

Breech — 
do 

Muzzle . . . 
. . .  .do 

Breech 

do 

Mnzzle ... 
do 

Breech 

do 

Muzzle . . . 
do 

Breech 

do 

Mnzzle . . . 
do 

Bree<ih 

do 

Muzzle ... 
do 

Breech. . . . 
do 

PmnndB. 

49,000 

.    59,000 

47.000 

49,000 

48,000 

50,000 

50,000 

49,000 

52,000 

50.000 

49,000 

-^6,000 

-48,000 

4fi  onn 

Ineli. 

.001783 

.002150 

.001600 

.001767 

.001750 

.001783 

.001783 

.001717 

.001817 

.001717 

Poimdf. 
90.800 

101,200 
94,400 
94,000 
92,400 
94,800 
93,200 
93,200 
92,000 
91,600 
92,800 
90,000 
84,000 
82,40a 
98,000 
92.800 
96,000 
95.200 
08,800 
98,800 
99,600 
97,200 
91,600 
94,000 
90,000 
93,200 
98,400 
03,200 
95,360 
97,600 
96,000 

100,000 
06,400 
90,400 

FertA. 

20.  vr 

18.67 
18.67 
19.67 
19.00 
19.33 
21.67 
19.67 
20.00 
23.00 
18.00 
18.00 
21.17 
20.00 
14.83 
17.17 
16.67 
15.33 
16.50 
18.33 
16.17 
18.00 
12.67 
15.67 
19.67 
20.00 
17.38 
21.17 
20.00 
19.67 
19.83 
18.67 
21.50 
22.17 

P0r0L 
43.45 

45.37 
43.79 
41.64 
81.49 
37.23 
44.58 
44.58 
48.72 
46.67 
28.22 
45.63 
46.41 
40.00 
41.91 
46.41 
38.62 
41.10 
34.68 
43.25 
36.67 
41.10 
13.64 
20.82 
43.79 
46.67 
34.10 
44.32 
89.20 
45.11 
38.62 
43.52 
47.19 
46.67 

7.8682 

18.98 

*"**f*"** 

3  1      4«,000 

4  52.000 

.001650 
.001783 
.001683 
.  001750 
.001883 
.002117 
.002383 
.001650 

3 

4 
1 
2 
1 
2 
1 
2 
1 
2 
8 
4 
3 
4 
1 
2 
1 
2 

48,000 
50,000 
50,000 
52,000 
52,000 
60,000 
47,000 
46,000 
47,000 
48,000 
53.QD0 
48,000 
47,000 
53,000 
55,000 
53,000 
55,000 
49,000 

.001983 
.001600 
.001600 
.001867 
.0019;{3 
.001833 
.001900 
.001683 

7.8542 

18  68 

*  Kot  accepted  on  these  results ;  retempered  and  annealed. 
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Experimental  steel  shell  for  12'inch  B.  L.  mortar » 

Two  lots  (two  each)  of  these  shell  have  been  manufactured,  one  of 
medium  and  one  of  hard  steel,  tempered  and  annealed.  The  selection 
of  the  metal  and  the  mode  of  treatment  of  these  lots  have  been  purely 
a  matter  of  judgment,  as  no  data  existed  as  a  guide.  The  results  of 
the  ballistic  test  should  give  information  leading  to  a  close  approxima- 
tion to  the  desired  shell  in  the  next  lots  manufactured.  The  shell  are 
awaiting  test. 

The  qualities  of  the  metal  at  the  base  are  as  follows: 

Be9ulU  of  test  of  tangential  epeoimena  from  hose  of  steel  shell  for  IS-inok  B,  X.  mortar. 

[Length  of  spocimen,  2  Inohes;  seottonal  area,  0.2  square  incli.] 
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....do  .. 

do  . . 
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90,  wT 
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ffi.OOO 
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142,500 
138,000 
137,000 
110,000 
144,000 

.  137,000 
109,000 
112,000 
107,000 
101,500 


Elonga- 
tion after 
rapture. 


Peretnl. 

11.25 

10.50 

L83 

1.00 

6.50 

3.75 

10.75 

12.00 

18.50 

18.50 


Reduc- 
tion in 
area  after 
rupture. 


Per  eent 

18.09 

16.77 

4.04 

1.67 

7.86 

6.27 

11.93 

12.26 

21.98 

40.55 


X 


*  Betempered  and  annealed. 

Bolts  and  nuts  for  erection  of  armored-deck  plates. 

The  several  orders  for  these  bolts  and  nuts  required  that  they  should 
be  steel  forgings  made  from  metal  selected  by  the  inspector,  which 
would  show  a  tensile  strength  of  about  70,000  pounds  per  square  inch 
after  annealing.    They  were  all  well  and  carefully  made  and  finished. 


Boilers  for  12'inch  B.  L.  mortar  carriage. 

These  rollers  were  to  replace  some  broken  cast-iron  rollers  in  the 
experimental  Easton  &  Anderson  mortar  carriage  at  Sandy  Hook,  N. 
J.  The  requirements  of  manufacture  were  that  the  rollers  should  be 
forged,  annealed,  and  comi)letcly  finished,  the  metal  to  be  such  as  would 
show  a  tensile  strength  of  about  93,000  pounds  per  square  inch  aft«r 
annealing,  and  the  dimensions  to  vary  only  within  very  narrow  limits, 
the  bore  having  a  dose-running  fit  on  an  axle  sent  frt)m  Sandy  Hook. 

As  completion  of  the  test  of  the  carriage  was  awaiting  the  replace- 
ment of  the  broken  rollers  the  earliest  delivery  was  desirod;  hence  the 
time  within  which  delivery  could  be  made,  using  all  the  facilities  of  a 
large  machine  shop,  was  calculated,  and  delivery  was  required  within 
that  time  under  heavy  penalty  for  delay  and  corresponding  premium  for 
earlier  delivery. 
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The  order  was  given  December  4, 1890,  and  was  completed  December 
24, 1890,  exactly  the  calculated  time.  The  rollers  were  shipped  the  day 
they  were  completed.  The  workmanship  was  very  accurate  and  satis- 
factory. 

Disk  far  ehamber  gauge^  and  seeuring  pins  and  sorewsfor  d-inch  and  10- 

inch  B.  L.  rifles. 

Both  these  orders  were  for  small  quantities  of  material  needed 
promptly  by  the  Department  for  manufiE^sture  or  repairs.  The  work  was 
taken  in  hand  at  once  on  receipt  of  order  by  the  contractors  and  was 
completed  without  delay,  the  time  consumed  being  but  10  or  15  days, 
which  is  about  as  soon  as  small  pieces  can  be  forged,  treated,  machined, 
and  deliyered. 

Fargings  far  3J2'inch  B.  L.  rifle  (Oerdan  hreech  meohanism). 

These  forgings  were  such  as  are  required  for  a  field  gun,  the  jacket 
combining  tiie  jacket,  trunnion-hoop,  and  base-ring  forgings  of  the  old 
modeL  The  breech  end  of  the  jacket  is  fashioned  to  meet  the  require- 
ments of  iihe  Gordon  breech  mechanism.  The  manufocture  proceeded 
without  incident. '  The  physical  qualities  of  the  forgings  were  as  follows : 

SendUof  te9t$  of  UMgentidl  apeolimme  from  forgingu  for  SS^nek  B.  L,  rifle  {Gordon 

hreech  mechanism). 


[Length  of  speobiieii,  2  inehM;  aeotloiuJ  area,  0.2  sqvaie  inoli.    AH  middle  spedmens.] 


Nfttnre  of 
piece  tested. 


Tube 

■   Do 

Do 

Do 

Jacket 

Do 

Do 

Do 

Breechblock . . . 
Gae^heok  cap. 
Spindle 


Breeohor 
miUBle. 


Haide 
...do.. 
Breech 
...do.. 
MuEsie 
...do.. 
Breech 
...do.. 


I 


1 

2 

1 

2 

*1 

♦2 

1 

2 

1 

1 

tl 


SlMtio 

limit  per 

aqparemoh 

oxorlffinal 

■eotfon. 


PotMMtf. 
47,000 
48,000 
48,000 
45,000 
40,000 
61,000 
50,000 
54,000 
50,000 
83,000 
59,000 


BIoncatioB 

per  Inch 

under 

■train  at 

elastic 

Umit. 


Tnih, 
.001660 
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tion  in 
aiea  af- 
ter rap- 
tore. 


F«rc§nL 
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44.56 

48.38 
40.56 
86.40 
34.40 
29.44 
8L80 
21.29 
69.50 


^Bpeoimen  taken  UmgitodinaDy. 


tS-inoh  specimens. 
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Plates  for  the  ballistic  test  of  armor-piercing  shot 


These  plates  are  9  inches  and  11^  inches  thick  and  are  intended  for 
the  ballistic  test  of  8-inch  and  10-inch  shot;  they  are  required  to  he  of 
unifbrm  manufacture,  and  after  all  have  been  finally  treated  oneuis  to 
be  selected  by  the  inspector  to  represent  the  lot.  The  one  so  selected 
is  to  be  submitted  to  a  ballistic  test. 

The  plates  should  have  been  ready  for  the  ballistic  test  on  July  23, 
1891,  but  at  that  date  only  two  of  the  fo.ur  had  been  forged.  A  penalty 
of  $5  per  day  took  effect  that  day  and  will  continue  until  the  presenta- 
tion for  selection:  At  this  date  all  the  plates  have  been  forged  and  are 
being  treated. 

The  bolts,  nuts,  and  washers  have  not  yet  been  manufactured. 

.Side  plates. 

These  plates  are  to  be  used  in  the  erection  of  the  plates  for  ballistic 
test  of  shot  and  are  a  part  of  tlie  target  structure.  No  requirement  as  to 
qualities  is  specified  in  the  order;  they  are  to  be  simply  steel  forgings 
of  specific  dimensions  and  to  have  holes  drilled  for  the  bolts  connecting 
them  with  the  target  structure. 

Securing  pins  a^d  loeJcing  rings  for  8-inchj  lO-inoh^  and  12'inch  B,  L. 

rifles. 

The  securing  pins  under  the  order  were  required  to  have  the  physical 
qualities  stated  fo^such  forgings  in  the  specifications  governing  the 
manufacture  of  steel  forgings  for  cannon.  The  loclang  rings  were  an- 
nealed forgings  from  metal  selected  by  the  inspector,  which  should  show 
in  the  forgings  a  tensile  strength  of  about  75,0(*0  pounds  per  square 
inch.  The  results  of  the  test  of  specimens  from  the  securing-pin  forg- 
ings were  as  follows: 

R^sulU  of  ie9U  of  longitudinal  specimens  from  securing  pin  forgings  for  8-inch,  10-inch,  and 

It-inch  B,  L,  r^/I^. 

[Length  of  8peoimenr2  inches ;  sectional  area,  0.2  sqnare  inch.] 
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*Length  of  speotmenf  3  inches. 
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These  plates  were  120  by  58^  laches  and  3  inches  thick,  and  are  to  be 
used  for  the  same  purpose  as  the  plates  3^  a]\d4^  inches  thick  previously 
referred  to  in  this  report.  They  were  made  in  the  same  manner  and 
showed  the  following  physical  qualities: 

BetulU  of  teati  of  $peoimen8  from  forgedr§teel  armored-deck  platesj  S  inches  ihiok. 
[Length  of  specimen,  3  inches  j  sectional  area,  0.25  square  inch.] 
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Jacket  casting  for  10-inch  wire  wov/nd  B.  L,  rifle. 

This  casting  was  ordered  April  13,  and  should  have  been  delivered 
July  13^  1891;  it  has  been  molded^  and  will  soon  be  cast. 

Forgings  for  3.64nch  B.  L.  field  mortars. 

These  forgings  were  ordered  June  8,  1891;  they  are  to  be  c6mpleted 
by  December  8, 1891.  At  this  date  all  the  pieces  have  been  forged  and 
some  are  being  rough-machined. 

Forgiyigs  for  8-inoh  ffasJcell  multicharge  gtm. 

The  ins])ection  of  the  manufacture  and  acceptance  of  these  forgings 
is  to  be  undertaken  by  Mr.  J.  R.  Haskell,  this  office  receiving  the  forg- 
ings on  his  notification  that  they  are  satisfiwjtory  as  to  physical  quah- 
ties  and  dimensions.    At  this  date  none  of  the  forgings  have  been  made. 
Very  respectftilly,  your  obedient  servant, 

F.  E.  HOBBS, 
Lieutenant^  Ord.  Dept,,  U,  8,  Army,  Inspector. 

The  Chief  of  Obdnanoe,  U.  S.  Army, 

Washington^  D.  0. 


Appendix   27. 


REVISED  gPECIFICATIONS  GOrERXING  THE  MAKUFACTUBE  OF  STEEL 
FORGINaS  FOB  CANNON,  PRESCRIBED  Bt  THE  ORDNANCE  DEPART- 
MENT, U.  S,  ABMT. 

PABT  I.-^ENEBAL  Speoifioations. 

1.  IiMpection  of  the  manufacture. 

The  manafactnreof  material  for  ordnance  constructions  shall  be  open 
to  inspection  in  all  its  details  by  the  officers  and  employes  of  the  Ord- 
nance Department  assigned  to  duty  for  that  pui-pose,  and  must  be  sat- 
isfactory to  the  inspector  at  the  works^  or  such  one  of  his  assistants  as 
he  may  designate,  at  all  its  stages. 

2.  Information  and  assistance  to  he  given  inspectors. 

That  the  rex^uirements  of  paragraph  1  may  be  carried  out  the  manu- 
facturers shaU,  before  commencing  the  work  under  any  order  or  con- 
tract, inform  the  inspector  of  their  general  plans;  and  during  the  prog- 
ress of  the  work  they  shall  inform  him  of  the  cliemical  composition  of 
each  and  every  ingot,  part  of  ingot,  or  casting  which  they  propose  to 
use,  together  with  a  statement  of  its  casting,  size,  and  condition;  they 
shall  inform  him,  or  such  of  his  assistants  as  he  may  designate,,  of  the 
time  at  which  each  operation  connected,  either  directly  or  indirectly, 
with  the  manfacture  is  to  take  place,  and  shall  give  him  such  notifica- 
tion as  may  be  required  to  insure  his  witnessing  any  particular  part  of 
an  operation  which  he  may  specify;  they  shall  furnish  him  with  a  copy 
of  the  results  of  all  chemical  analyses  and  mechanical  tests  made  at 
their  works  upon  any  piece  under  fabrication  or  in  any  way  connected 
with  the  material  to  be  furnished;  they  shall  provide  all  necessary 
labor,  and  allow  the  use  of  the  necessary  tools  and  implements  for  the 
assistance  of  the  inspector  and  his  assistants  in  the  performance  of  any 
of  their  duties;  and  they  shall  provide  within  their  works  suitable  and 
satisfactory  office  room  for  instruments,  drawings,  records,  etc.,  which 
may  be  used  exclusively  by  the  inspector  and  his  assistants. 
'  The  officers  and  employes  referred  to  in  paragraph  1  shall  have  free 
access  at  all  times  to  all  parts  of  the  manufacturers'  workg.  The  details 
of  the  operations  carried  on  at  the  works  will  be  considered  confidential 
so  far  as  the  manufacturers  may  desire. 

3.  Drawings  and  blank  forms. 

All  necessary  drawings  shall  be  provided  by  the  manufacturers,  and 
any  copies  of  drawings  furnished  by  the  United  States  shall  be  ex- 
amined by  the  inspector  before  they  are  issued  for  use  at  the  works. 
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All  drawings  furnished  by  the  TJnited  States  shall  be  considered  con- 
fidential and  for  the  use  of  the  manufacturers  in  the  prosecution  of  the 
Government  work  only.  All  blank  forms  which  may  be  necessary  for 
the  expeditious  manufacture  of  the  material,  or  to  facilitate  the  trans- 
action of  business  between  the  inspector  and  the  manufacturers,  shall 
be  fomished  by  the  manufacturers. 

4.  Changes  in  contract  drawings. 

The  dimensions  shown  oil  the  drawings  accompanying  contracts  shall 
always  be  subject  to  such  changes  as  the  United  States  may  deem  ad- 
visable; but  any  changes  which  materially  increase  the  cost  of  manu- 
facture per  pound  shall  be  paid  for  at  a  fair  price,  to  be  determined  by 
the  contracting  parties.  * 

5.  Metal. 

The  metal  used  shall  be  low  steel,  melted  by  the  open-hearth  process 
and  cast  into  suitable  ingots  at  the  works  of  the  manufacturers.  For 
special  purposes  and  for  some  small  parts  crucible  steel  shall  be  used 
when  required. 

6.  Marking  forgings  during  manufa^cture. 

The  manufacturers  shall  devise  and  use  plans  for  marking  forgings, 
pieces  for  forgings  cut  from  ingots,  etc.,  which  shall  determine  with 
certainty  that  end  or  part  of  the  forging,  piece,  etc.,  which  was  nearest 
t4)  the  top  of  the  ingot  as  cast,  and  in  case  more  than  one  piece  is  cut 
froni  any  one  ingot,  the  relative  positions  of  the  several  pieces  in  the 
ingot  and  which  shall  in  all  cases  assure  the  identification  of  the  forg- 
ing, piece,  etc.,  with  the  ingot  from  which  it  was  made  or  cut.  They 
shall  also  determine  with  certainty  the  weight  of  metal  cut  tfom  the 
top  and  from  the  bottom  of  each  ingot  used. 

7.  Condition  of  material  tchen  delivered. 

All  the  forgings  shall  be  rough  finished,  except  when,  for  some  parts 
of  breech  mechanism,  it  is  specifically  stipulated  on  the  drawings  that 
smooth  forgings  are  required;  they  shall  conform  to  the  dimensions 
shown  on  the  drawings,  and  must  be  free  from  seams^  cracks,  sand, 
slag,  folds,  or  other  defects. 

8.  Allotcance  of  metal  for  tests. 

The  manufiieturers  shall  always  allow,  without  cost  to  the  United 
States,  sufficient  additional  length  or  size  to  the  pieces  to  furnish  the 
test  specimens  required.  Subject  to  the  limitations  prescribed  herein- 
after, the  instructions  of  the  inspector  relative  to  tlie  allowance  of 
metal  for  and  positions  of  the  te^t  specimens  shall  be  followed,  and  the 
manufacturers  shall  always  ascertain  these  instructions  before  com- 
mencing the  work. 

Any  metal  required  by  the  manufacturers  for  their  own  mechanical 
tests  at  the  various  stages  of  manufacture  shall  be  provided  for  in  ad- 
ditional length  or  size  of  the  pieces  over  that  required  by  the  United 
States  for  the  tests  of  acceptance,  and  in  no  case,  unless  by  special 
authorization  of  the  inspector,  shall  the  manufacturers  use  for  their  own 
tests  any  of  the  metal  or  length  of  pieee  required  by  the  United  States. 
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9,  Submission  for  test. 

Pieces  which  have  filled  the  requirements  of  manufacture  and  have 
been  properly  treated  shall  be  submitted  for  test  by  the  manufacturers, 
and  the  inspector  shall  then  proceed  to  designate  the  positions  of  the 
required  test  si)ecimenSj  marking  them  and  the  forging  for  future  identi- 
fication according  to  the  instructions  of  the  Chief  of  Ordnance,  The 
mark^  put  on  the  forgings  at  this  time,  or  by  the  inspector  at  any  time, 
should  always  be  ou  the  piece,  and  before  they  are  effaced  in  one  place 
must  be  transferred  to  some  other  place  in  the  presence  of  the  in- 
spector. 

10.  Test  of  specimens. 

If  the  manufactures  possess  a  satisfactory  testing  machine,  and  if 
the  results  obtained  with  such  testing  machine  are  found  to  be  com- 
parable with  those  obtained  with  the  United  States  testing  machine  at 
Watertown  Arsenal,  then  the  Government  specimens  requii'ed  shall  be 
tested  by  the  manufacturers,  without  charge,  in  the  presence  of  the  in- 
spector, in  the  following  manner: 

Apply  successively  the  loads  stated  in  the  following  table,  after  which 
increase  the  successive  loads  by  increments  of  1,000  pounds  per  square 
inch  until  five  loads  beyond  the  elastic  limit  have  been  applied,  then 
remove  the  micrometer  and  run  up  to  the  maximum  load.  Kecord  the 
elongation  under  each  applied  load  until  the  micrometer  is  removed. 
Kelease  the  load  and  record  the  permanent  set  after  the  application  of 
the  first  and  last  two  loads  given  in  the  table  in  each  case,  except  for 
specimens  from  parts  of  breech  mechanism,  for  which  release  only  after 
the  first  and  last  loads  given. 


FSr  specimens  from— 


•     Loads, 
I  pounds  per 
I    Hq.  inch. 


Tubes 


Jackets  for  cannon  of  lOincb  cal- 
iber and  over. 


Jackets  forfleld,  siege  and  8-incb 
cannoD. 


5,000 
10,000 
20, 000 

ao,  000 

35, OOO 
40, 000 

5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 

5,000 
10,000 
20,000 
80, 000 
35,000 
40,000 
44, 000 


For  specimen  ^m — 


Cylindrical  hoops 


Tronnion  hoops. 


Breechblocks,  spindles,  etc 


Loada, 

pounds  per 

sq.  inch. 


Ga«<cheok  cupa,  etc 


Lover  handles,  breech  plates 


.  etc5 


5,000 
10,000 
25,000 
45,000 
50,000 

5,000 
10,000 
25,000 
45,000 
48,000 

5,000 
25,000 
45,000 

5,000 
40,000 
70,000 

5,000 
25.000 
40,000 


Determine  and  record  for  all  specimens: 
The  total  elongation  after  rupture. 
Diameter  at  point  of  rupture. 
Position  of  rupture. 
Character  of  fracture. 
Elongation  of  inch  sections. 
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The  oriiriiial  notes  of  each  test  will  be  recorded  on  a  sheet  made 


out  in  the  form  which  follows: 

Test  No. 

Record  of  ten»ile  test  meide  with 


Date, 


-,189— 


.     Testing  Miidhine  by 
for . 


of  specimen  from 


[Length  qf  stem 


-;  ditvmeUr  qf  tUm 


-;  area  €f  erost-teetion 


fnarks 


.1 


• 

* 

Applied  loads. 

Total  elongation. 

Remarks. 

Poundt. 

Inches. 

Per  set  at  5, 000  pounds  per  square  inch. 
Per  set  at  — —  poands  per  square  inch. 
Per  set  at ponnda  per  square  inch. 

Total  tion|<ation  after  rupture, 
Diameter  at  point  of  rupture,  — 

Position  of  rupture, . 

Charaoter  of  fracture, . 

Elongation  of  inch  sections,  — 


Inches. 


inches. 


This  sheet  will  be  signed  by  the  engineer  making  the  test  and  be 
handed  to  the  inspector. 

K  the  manofactarers  have  no  satisfoctory  testing  machine  the  Chief 
of  Ordnance  may  provide  for  testing  the  required  specimens  on  any 
machine  satisfactory  to  the*  United  States,  and  the  cost  shaU  be  charged 
to  the  mannfactorers  and  be  deducted  from  any  amounts  which  may 
become  due  them. 

All  specimens  which  are  to  be  tested  outside  of  the  manufacturers' 
works,  excepting  those  special  additional  specimens  taken  by  the  United 
States  for  information,  shall  be  sent  to  the  pla«e  of  testing  by  the  manu- 
facturers, by  express^  at  their  own  expense.  Summaries  of  the  reports 
of  test  of  such  specimens  will  be  furnished  to  the  manufacturers  for 
their  information;  but  reiwrts  of  tests  made  at  Watertown  Arsenal 
shall  be  regarded  as  strictly  confidential  prior  to  their  publication  by 
the  Government. 

All  specimens  shall  pass  through  the  inspector's  hands  for  inspection 
and  record.  The  United  States  testing  machine  at  Watertown  Arsenal 
and  tests  made  on  it  shall  always  be  considered  as  standard,  and  any 
or  all  specimens  shall  be  tested  on  it  if  desired  by  the  United  States. 

The  following  tensile  specimens,  to  be  selected  by  the  inspector  from 
the  number  required  by  the  specifications  to  be  furnished,  will  always 
be  tested  at  Watertown  Arsenal,  viz : 

One  from  every  6th  tube  and  jacket  forging  for  field  cannon. 

One  from  every  3d  tube  and  jacket  forging  for  siege  cannon. 

One  from  each  end  of  every  3d  tube  and  jacket  forging  for  cannon 
of  8  inches  caliber  and  upward. 

And  the  cost  of  testing  and  recording  these  specimens  shall  be  paid 
direct  by  the  manufacturers  to  the  proper  officer  at  Watertown  Arsenal. 
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11.  Additional  specimens  required. 

Any  special  additional  test  specimens  required  by  the  United  States 
for  information  or  experiment  shall  be  furnished  by  the  manufacturers 
at  actual  cost  of  labor  of  preparation,  with  ten  per  centum  added  to 
cover  wear,  etc.,  of  tools. 

1^.  Time  allotced  when  pieces  are  not  accepted  or  refected-. 

If  a  piece  is  not  accepted  on  account  of  unsatisfactory  physical  qual- 
ities shown  by  the  results  of  test  of  the  first  set  of  specimens  and  the 
manufacturers  desire  to  again  submit  the  piece  they  shall,  within  three 
days  from  the  date  they  are  informed  of  nonacceptance,  notify  the  in- 
spector to  that  effect.  The  United  States  reserves  the  right  to  refuse 
a  second  submission;  and  if  such  notification  is  not  received  within 
that  time,  or  if  the  manufacturers  are  informed  that  they  cannot  retreat 
or  retest  the  piecte,  they  shall  proceed  to  replace  it. 

If  a  piece  after  being  submitted  for  test  is  finally  rejected  at  the  man- 
ufacturers' workson  account  of  unsatisfactory  physical  qualitiesor  dimen- 
sions, or  on  account  of  defects,  or  at  any  time  after  delivery  on  account  of 
developed  defects,  then  the  manufacturers  shall  be  allowed  three  months 
in  the  case  of  tubes  and  jackets  for  cannon  of  8  inches  caliber  and  up- 
ward; two  mx>nths  in  the  case  of  trunnion  hoops  for  cannon  of  8  inches 
caliber  and  upward  and  tubes  and  jackets  for  siege  cannon;  and  one 
month  in  the  case  of  all  other  pieces,  from  the  date  of  notification  of  rejec- 
tion, in  which  to  deliver  the  replacing  piece;  and  no  penalty  shall  accrue 
under  the  contract  for  nondelivery  of  a  set  of  forgings  on  account  of 
the  nondelivery  of  such  replacing  piece  during  the  time  allowexi;  but 
the  full  penalty  for  nondelivery  of  a  set  will  accrue  for  all  the  time  aft-er 
the  stipulated  time  of  delivery  during  which  there  remains  any  undeliv- 
ered piece  of  the  set  the  nondelivery  of  which  is  not  covered  by  the 
allowance  of  time  for  replacement. 

When  a  piece  is  required  to  replace  one  rejected  after  delivery  for 
developed  defect,  a  penalty  will  accrue  for  nondelivery  within  the  time 
allowed  for  replacement,  such  penalty  to  bear  the  same  ratio  to  the  pen- 
alty for  nondelivery  of  a  set  as  the  weight  of  the  piece  bears  to  the  weight 
of  a  set. 

13.  Use  of  rejected  pieces  and  transfer  of  pieces. 

Pieces  which  are  rejected  may,  with  the  approval  of  the  inspector, 
be  used  for  the  manufacture  of  other  pieces,  but  simple  transfer  of  a 
piece  from  one  designation  to  another  may  be  made  by  the  manufac- 
turers, at  any  time  before  presentation  for  final  inspection,  on  notifica- 
tion to  the  inspector;  provided  that  in  any  case  all  the  requirements  of 
manufacture  for  the  piece  as  presented  for  final  inspection  must  be 
fulfilled. 

.  14.  Provisional  acceptance. 

Pieces  which  have  filled  the  requirements  of  manufacture  and  which 
are  accept;ed  as  to  physi(».al  qualities  shall  be  immediately  machined  to 
rough  finished  dimensions  for  delivery  and  be  presented  for  final  in- 
spection. If  they  are  satisfactory  as  to  dimensions  and  show  no  defects 
they  will  be  provisionally  accepted  by  the  United  States;  but  the  manu- 
factur(»rs  shall  hold  themselves  liable  to  replace  any  piece  which  may  be 
finally  rejected  at  any  time  during  machine  finishing  for  any  developed 
defect. 
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15.  Allowed  variations  in  rough  finished  dimensions. 

The  rough  finished  dimensions  at  delivery  may  vary  pins  or  minus 
one-sixteenth  of  an  inch  on  a  side  from  the  required  rough  finished  di- 
mensions. If  any  rough  finished  dimension  is  more  than  one-sixteenth 
of  an  inch  on  a  side  nearer  to  the  finished  dimension  than  is  required, 
but  there  is  in  the  inspector's  opinion  a  fair  probability  that  the  forg- 
ing can  be  finished  to  the  required  dimension,  with  possibly  some 
additional  cost,  then  the  piece  will  be  provisionally  accepted  with  the 
conditions  that  the  manufacturers  shall  pay  any  extra  cost  of  machine 
finishing  due  to  the  erroneous  dimension,  and  shall  replace  the  piece  as 
though  rejected  for  a  developed  defect  if  the  attempt  to  finish  is  unsuc- 
cessM  on  account  of  the  erroneous  dimension,  paying  the  cost  of  all 
machine  work  lost  in  the  attempt  to  finish;  if  there  is  more  than  one- 
sixteenth  of  an-  inch  of  surplus  metal  on  a  side  on  any  rough  finished 
dimension,  the  manufEtcturers  shall  machine  off  the  surplus  metal  to  the 
required  rough  finished  dimension. 

16.  Board  to  determine  the  gravity  of  defects. 

If  a  piece  is  condemned  at  any  time  for  defects  the  manufacturers 
may,  with  the  approval  of  the  Department,  submit  the  piece  for  the 
inspection  of  a  board  to  consist,  if  practicable,  of  not  less  than  three 
officers  of  the  Ordnance  Department,  and  the  decision  of  said  board, 
subject  to  the  approval  of  the  Chief  of  Ordnance,  shall  govern  as  to  its 
acceptance  or  rejection :  and  the  manu&cturers  may  have  a  represent- 
ative appear  before  said  board. 

17.  Shipment  of  rejected  amd  replacing  pieces. 

If  a  piece  be  finally  rejected  after  leaving  the  manufacturers'  works, 
the  manufacturers  shall  ship  the  replacing  piece,  freight  charges  pre- 
paid, to  the  place  of  rejection.  The  rejected  piece  will,  if  the  manu- 
facturers desire,  be  shipped  back  to  them  at  their  expense. 

18.  Delivery. 

A  piece  shall  be  considered  delivered  when  it  is  provisionally  acceptefl 
by  the  United  States.  The  manufacturers  shall,  at  the  request  of  the 
inspector,  place  such  pieces,  without  charge,  on  board  cars  where  they 
can  be  taken  up  by  a  convenient  shipping  line,  for  transportation  by  the 
IJnited  States,  and  shall  be  responsible  for  any  damage  up  to  the  time 
of  shipment.  Shipments  will  be  made  by  the  United  States  as  fre- 
quently aSs  economy  wiU  permit. 

19.  Weight  of  delivered  pieces. 

The  weight  of  all  pieces  for  payment  shall  be  determined  by  calcula- 
tion firom  the  required  rough  finished  dimensions,  assuming  a  cubic  inch 
of  steel  to  weigh  0.284  of  a  pound.  Weights  foT  shipment  shall  be  de- 
termined on  accurate  scales  which  the  inspector  may  verify  at  any  time. 

^.  Payments. 

When  contracts  require  the  delivery  of  pieces  for  the  fabrication  of 
more  th&n  one  kind  or  caliber  of  caimon,  or  more  than  one  set  of  pieces 
for  a  x>sarticular  caliber,  then  payment  for  each  set  of  pieces  for  each 
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kind  or  caliber,  or  for  each  set  for  a  particular  caliber,  will  be  made  on 
completion  of  the  delivery  of  ejich  set  of  pie<^es,  less  five  per  centum  to 
be  retained  by  the  United  States  until  the  completion  of  the  whole  con- 
tract, or  of  ail  the  pieces  for  a  particular  caliber-. 

Payments  shall  be  made  on  bills  approved  by  the  proper  officers  in 
the  manner  prescribed  by  law  and  regulation. 

21.  Liahility  ofsureties. 

A  contract  for  the  manufacture  of  material  for  cannon  shall  be  con- 
sidered completed  so  far  as  the  liability  of  the  sureties  is  concerned 
only  when  all  the  pieces  to  be  dehvered  under  said  contract  have  been 
so  far  machine  finished  as  to  preclude  the  possibility  of  the  final  rejec- 
tion of  any  one  of  said  pieces. 

Part  II.— For  Tubes  and  Jackets. 

i.  Size  of  ingot. 

Ingots  for  tubes  shall  have  an  area  of  cross-section  in  that  part  of 
the  ingot  used  for  the  tube  forging  at  least  four  times  as  great  as  the 
maximum  area  of  cross-section  of  the  rough  forging,  except  that  for 
tubes  for  cannon  of  12  inches  caliber  and  upward  the  area  of  cross-sec- 
tion of  that  part  of  the  ingot  used  for  the  tube  forging  shall  be  at  least 
three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section 
of  the  rough  forging;  the  ingots  for  jackets  shall  have  an  area  of  cross- 
section  in  that  part  of  the  ingot  used  for  the  jacket  forging  at  least 
three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section 
of  the  rough  forging,  except  that  for  jackets  for  cannon  of  12  inches 
caliber  and  upward  the  area  of  cross-section  of  that  part  of  the  ingot 
used  for  the  jacket  forging  shall  be  at  least  three  times  as  great  as  the 
maximum  area  of  cross-section  of  the  rough  forging;  and  the  ingots  for 
lining  tubes  shall  have  an  a?ea  of  cross-section  in  that  part  of  the  ingot 
used  for  the  lining-tube  forging  at  least  six  times  as  great  as  the  maxi- 
mum area  of  cross-section  of  the  rough  forging.  If  bored  ingots  are 
used  then  the  wall  of  the  ingot  shall  be  reduced  by  forging  at  least  as 
much  as  to  one-half  of  its  original  thickness.  ^ 

J2,  Fart  of  ingot  to  he  used. 

Only  so  much  of  any  ingot  shall  be  used  for  tube  and  jacket  forgings, 
including  extra  length  for  test  si)ecimens,  as  shall  remain  after  at 
least  six  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  frpni 
the  bottom  of  the  ingot,  and  at  least  thirty  per  centum  from  the  ^ov  ?  t)nt 
if  any  other  method  is  used  for  producing  ingots  than  the  usual  one  of 
casting  solid  in  open  molds,  the  weight  of  metal  to  be  cut  from  the 
top  and  bottom  of  ingots  shall,  if  desired  by  the  manufacturers,  be  de- 
termined by  the  Ordnance  Department,  by  experiment,  at  the  nianufac- 
turers'  expense,  with  a  view  to  utilizing  so  much  of  such  ingots  as  shall 
be  equal  in  all  respects  to  that  part  of  the  usual  ingot  which  manufac- 
turers are  permitted  to  use. 

5.  Treatment. 

Tubes  and  jaekets  shall  be  annealed  at  a  high  heat  before  oil-temper- 
ing and  either  after  forging  or  after  rough  finishing,  as  may  be  desired 
by  the  United  States.  The  hc^at  will  be  at  least  as  high  as  that  to 
wldch  the  pieces  are  subsequently  to  be  heated  for  oil -tempering. 
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The  pieces  shall,  after  rough  boring  and  turning,  be  oil-tempered, 
and  subsequently  annealed  at  a  temperature  lower  than  that  of  temper- 
ing. 

Every  operation  of  tempering  or  annealing  must  be  witnessed  by  the 
inspector  or  such  of  his  assistants  as  he  may  designate,  and  if  unsatis- 
factory in  any  way,  retempering  or  reannealing  shall  be  ordei-ed  in  his 
discretion. 

4.  Oil-tempering. 

Tubes  and  jackets  shall  generally  be  heated  for  ott  tempering  verti- 
cally and  as  evenly  as  possible;  shall  be  immersed  in  the  oil  in  the  direc- 
tion of  their  axes  in  such  manner  and  with  such  arrangement  that  a 
current  of  oil  will  flow  through  the  bore,  and  the  operation  shall  always 
be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oil-tempering. 

Tubes  and  jackets  shall  be  heated  for  annealing  as  evenly  as  pos- 
sible, and  th'i  operation  shaU  always  be  performed  on  the  whole  of  the 
piece,  never  on  a  part  only;  but  if  it  be  necessary,  from  the  conditions 
in  any  case,  to  vary  the  degree  of  the  heat  at  the  ends,  this  variation 
must  be  uniform  from  one  end  to  the  other. 

6.  Straightening. 

When  after  treatment  pieces  are  found  to  be  bent  or  warped  to  such 
an  extent  as  to  render  straightening  necessary,  they  shall  be  heated  for 
this  operation,  and  the  straightening  shall  be  followed  by  oil-tempering 
and  subsequent  annealing,  or  annealing  simply,  in  the  discretion  of  the 
inspector.  Tubes  and  jackets  when  deSvered  shall  be  straight  and  true, 
free  from  serious  warp  or  bend,  the  exterior  being  truly  concentric  with 
the  bore.  The  amount  of  warp  or  bend  that  can  be  allowed  will  be  deter- 
mined by  the  inspector. 

7.  Number  J  formj  and  position  of  teat  ^eoimens. 

The  stem  of  all  test  specimens  shall,  if  possible,  be  taken  within  the 
finished  interior  and  exterior  surfaces  of  the  piece  prolonged. 

Tangential  tensile  test  specimens  shall  be  furnished  from  each  tube 
and  jacket  as  specified  in  the  following  table,  Ko.  I: 

TaJfle  L 


Caliber  of  oannon. 

Designation  of 
piece. 

Number  of  speci- 
mens firom — 

Size  of  specimens. 

Minimum 
distance  of 
axis  firom 

end  of 
forging. 

Breech 
end. 

Muzzle 
end. 

Length  of 
stem. 

Diameter  of 
stem. 

Field  oaimoii  of  all  cali- 
beni. 

Siege  eannon  of  all  cali- 
bers. 

Seacoast  cannon  of  8- 
inch  caliber  and  ap- 
irardtol2-inoh  cali- 
ber. 

Seaooaat  eiumon  of  12 
inches  caliber  and 
over. 

•  Tnbe 

Jacket,  without 

trunnions. 
Jacket,  with 

trunnions. 
^Tube 

2 
2  0 

2 

2 
3 

3 
3 

3 

4 

2 

r            2 

2 

2 
2 

3 
8 

8 

4 

Inches. 
2.0 
2.0 

2.0 

2.0 
8.0 

8.0 
3.0 

8.0 
3.0 

Inehet. 
0.505 
0.505 

0.505 

0.505 
0.564 

0.564 
0.584 

0.564 
0.564 

Inehei. 
1.15 
1.15 

1.15 

1.25 
1.25 

1.50 
1.50 

i.se 

L50 

{Jacket 

Tube 

Jacket 

4 

)Tube 

i  Jacket 

All  with  screw-ends  as  required. 
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8.  Phy$ical  qualities. 


Each  of  the  test  specimens  should  show  the  physical  qualities  given  in 
the  following  table,  ISo,  II,  which  the  manufacturers  shall  aim  to  obtain : 


Tabu  IL 


Caliber  of  cannon. 

Designation 
of  pieoe. 

Elaatio 
limit. 

Tenaile 
Btrength. 

Elongation 

after 

rupture. 

Field  cannon  of  aU  calibers \ 

Siege  cannon  of  stUcalibors | 

Seacoaat  cannon  of  8-inch  caliber \ 

Seacoaat  cannon  of  10-inch  caliber  and  over  < 

Tube 

Jacket 

Tube 

Jacket 

Tube 

Jacket 

Tube 

Jacket 

Lhi.per 
to.  inch, 
46,000 
50,000 
46,000 
50,000 
46,000 
50,000 
46,000 
48,000 

Lbt.per 
eq.ineh. 
86,0d0 
93,000 
86,000 
08,000 
86,000 
03,000 
86,000 
90,000 

Percent. 
22.0 
19.0 
20.0 
18.0 
19.0 
17.0 
19.0 
17.0 

The  forgings  shall,  however,  be  accepted  as  to  physical  qualities,  pro- 
vided no  one  of  the  specimens  shows  results  in  any  particular  below 
the  figures  given  in  the  following  table,  No.  Ill: 


TdbU  IIL 


Caliber  of  cannon. 

Deaignation 
of  pieoe. 

EbMtio 
limit. 

Tenaile 
atrengtb. 

!Elonga> 

tton  flJter 

rupture. 

Contrac- 
tion of 
area. 

ITinlil  «»aTinnTi  nf  aII  CAlibem  .......r-^.  < 

Tube 

Jacket 

Tube 

Jacket 

Tube 

Jacket 

Tube 

Jacket 

IA>i.per 
tq.  inch. 
42,000 
46,000 
42,000 
46.000 
42,000 
46,000 
42,000 
44,000 

lAkc.  per 
eq.  ineh. 
78,000 
86,000 
78.000 
86,000 
78,000 
85,000 
78,000 
88,000 

Percent. 
20.0 
17.0 
18.0 
16.0 
17.0 
16.0 
17.0 
16.0 

Percent. 
35.0 
30.0 
80.0 
27.0 
30.0 
27.0 
30.0 
27.0 

Sif^ffe  cannon  of  all  cftllhAni < 

Seacoaat  cannon  of  8-inch  caliber 

Seacoaat  cannon  of  10-inch  caliber  and  ( 
over.                                                       ( 

Except  that  for  the  calibers  and  pieces  enumerated  below,  one,  and 
only  one  specimen  from  each  end  may  be  in  any  one,  and  only  one,partic- 
ular  lower  in  its  qualities  than  the  figures  given  in  table  ^o.  Ill,  but 
must  not  be  in  that  particular,  lower  than  the  figures  given  in  the  fol- 
lowing table.  No.  IV: 


TdhU  IV. 


Caliber  of  cannon. 

Deaignation 
of  piece. 

Elaatic 
Umit. 

Tenaile 
atrength. 

Elongja- 
tion  alter 
rapture. 

Contrac- 
tion of 
area. 

Seacoaat  cannon  of  8-inch  caliber 

Seacoaat  cannon  of  10-inch  caliber  and  C 
over.                                                      \ 

Tube 

Jacket 

Tube 

Jacket 

IA>9.  per 
$q.  inch. 
40,000 
44,000 
40,000 
42,000 

Lbe.per 
aq  inch. 

ts.ooo 

83,000 
75,000 
80,000 

Per  cent. 
16.0 
14.0 
15.0 
13.5 

Percent. 
26.0 
20.0 
22.0 
20.0 

In  addition  to  the  tensile  tests  prescribed,  the  tubes  and  jackets  shall 
be  submitted  to  a  powder  test,  or  hydraulic  test,  if  desired  by  the  United 
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States,  with  an  interior  pressure  a  little  (about  1,000  pounds)  loss  than 
their  elastic  resistance;  and  no  weakness  or  defect  should  be  developed 
by  these  tests.  The  manufiacturers  shall  detach  rings  for  mandrel  or 
initial  tension  tests  when  in  special  cases  they  are  notified  that  such 
rings  are  desired. 

These  additional  tests  will  be  made  under  the  supervision  of  the  Ord- 
nance Department,  and  any  extra  expense  incurred  by  the  manufactur- 
ers will  be  paid  for  as  provided  in  paragraph  ii,  Part  I. 

9.  Betesting. 

If  a  piece  fails  to  fill  the  physical  requirements  of  these  specifications 
at  either  end  it  may  generally  be  submitted  for  retest  of  the  failing  end 
or  ends,  but  in  such  case  no  si)ecimen  may  show  results  below  the  fig- 
ures given  in  table  No,  III.  If  retreatment  intervenes  between  the  two 
submissions,  complete  tests  of  both  ends  shall  be  made,  except  for  those 
pieces  where  the  test  of  but  one  end  is  required  originally,  and  the  pre- 
vious results  will  not  be  considered  in  deciding  upon  the  acceptance  or 
rejection  of  the  piece.  If  a  piece  fails  to^fiU  the  requirements  on  this 
second  submission  it  shall  be  finally  rejected,  except  when  the  inspector 
recommends  and  the  Chief  of  Ordnance  authorizes  further  treatment  or 
testing. 

Part  IIL— For  Hoops. 

1.  Part  of  ingot  to  he  used. 

Only  so  much  of  any  ingot  shall  be  used  for  hoop  forgings,  including 
extra  length  for  test  specimens,  as  shall  remain  after  at  least  five  per 
centum  of  the  total  weight  of  the  ingot  has  been  cut  from  the  bottom  of 
the  ingot,  and  at  least  twenty-eight  per  centum  fi*om  the  top;  but  if 
any  other  method  is  used  for  producing  ingots  than  the  usual  one  of 
casting  solid  in  open  molds,  the  weight  of  metal  to  be  cut  from  the  top 
and  bottom  of  ingots  shall,  if  desired  by  the  manufacturers,  be  deter- 
mined by  the  Ordnance  Department,  by  experiment,  at  the  manufac- 
turers' expense,  with  view  to  utilizing  so  much  of  such  ingots  as  shall 
be  equal  in  all  respects  to  that  part  of  the  usual  ingots  which  manufac- 
turers ai-e  permitted  to  use. 

Z  Size  of  forgings. 

Cylindrical  hoops  may  be  either  forged  or  rolled.  The  allowance  of 
metal  over  theprough-finished  diameters  shall  be  as  slight  as  possible, 
especially  if  the  hoop  forgings  are  to  be  treated  as  they  come  from  the 
forge  or  rolls  and  without  being  machined. 

Trunnion  hoops  shall  vary  as  little  as  possible  from  the  rough-fin- 
ished diameters,  and  especially  the  rough-finished  dimensions  in  the 
vicinity  of  the  rimbases,  and  any  surplus  metal  shall  be  removed  before 
treatment. 

The  inspector  may,  in  his  discretion,  require  the  reworking  of  any 
hoop  on  which  there  is  an  excessive  allowance  of  metal  in  any  part  or 
throughout,  or  may  require  the  removal  of  the  surplus  metal  by  ma- 
chining before  oil-tempering.  Except  for  very  thin  hoop  f()rgings,  the 
allowance  of  metal,  over  the  rough-finished  diameters,  when  the  forg- 
ing is  oil-tempered  should  not  exceed  one-quarter  of  an  inch. 
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5.  Treatment 

All  hoops  shall,  if  desired  by  the  United  States,  be  annealed  at  a 
high  heat  before  oil-tempering.  The  heat  will  be  at  least  as  high  as 
that  at  which  the  hoops  are  to  be  subsequently  oil-tempered.  The 
hoops  shall  then  be  oil-tempered  and  subsequentiy  annealed  at  a  tem- 
perature lower  than  that  of  oil- tempering. 

Every  operation  of  tempering  or  annealing  must  be  witnessed  by  the 
inspector,  or  such  of  his  assistants  as  hennay  designate,  and  if  imsatis- 
factory  in  any  way,  retempering  or  reannealing  shall  be  ordered  in  his 
discretion. 

4.  Oil-tempering. 

AU  hoops  shall  be  heated  for  oil-tempering  as  evenly  as  possible  and 
shall  be  immersed  in  the  oil  in  the  direction  of  their  axes,  and  the  oper- 
ation shall  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Anneajing  after  oil-tempering. 

All  hoops  shall  be  heated  for  annealing  as  evenly  as  x>ossible,  and  the 
operation  shall  always  be  x>erformed  on  the  whole  of  the  piece,  never  on 
a  part  only. 

6.  Number y  position^  and  farm  of  test  specimens. 

The  stem  of  all  test  specimens  shall,  if  possible,  be  taken  within  the 
finished  interior  and  exterior  surfaces  of  the  hoop  prolonged. 

Tangential  tensile  test  specimens  shall  be  furnished  from  each  trun> 
nion  hoop,  as  specified  in  the  following  table,  No.  Y. 

TahU  V. 


Caliber  of  cannon. 


Field  oaimoii  of  all  calibers 

Siege  cannon  of  all  calibers 

Seacoast  guns  of  8  and  10  inches  caliber  . , 
Seaooaat  ^uns  of  12  inches  caliber  and  over 
Mortars  of  8  inches  caliber  and  over 


Number  of  test 
specimens. 


Breeoh 
end. 


Hnssle 
end. 


t  or  t 

2  or  2 

8  or  8 

4  or  4 

8  or  8 


Sise  oi  spedmena. 


Length 
of  stem. 


2.0 
3.0 
4.0 
4.0 
4.0 


Diameter 
of  stem. 


Inehet. 
0.505 
0.564 
0.564 
0.564 
0.564 


• 
»«* 

a 

6 


s 

a 
I. 

.9§' 

o 


i9 


s 


o  o 


IneKu. 
1.15 
1.25 
1.25 
L25 
L25 


All  with  screw  ends  as  required. 
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Tangential  tensile  test  specimens  shall  be  furmshed  from  cylindrical 
hoop  forgings,  as  specified  in  the  following  table,  No.  VI: 


TahU  ri. 


Boitgh  flntshod  size  of  hoops  in  forging. 


Not  more  than) 
More  than  50"  ? 


Not  more  than  11"  inside  diameter. 

50"  long. 
Xot  more  than  U"  inside  diameter. 

long.  Not  more  than  120"  lone. 
More  than  11"  inside  diameter.  If  ot  more  than  24" 

inside  diameter.    Not  more  than  76"  long. 
More  than  11"  inside  diameter.  Not  more  than  24" 

Inside  diameter.    More  than  75"  long.  Not  more 

thsn  ISO"  long. 
More  than  24"  inside  diameter.    Not  more  than  30" 

inside  diameter.  Not  more  than  60"  long, 
More  than  24"  inside  diameter.  Not  more  than  36" 

inside  diameter.  More  than  60"  long. 
More  Uion  86"  inside  diameter.  Not  more  than  60" 

long.  ' 

More  than  36"  inside  diameter.    More  than  60" 

long. 


Number  of  test 
specimens. 


From 
each 
end. 


3 


3 


From 
forg- 
ing. 


2 


8 


8 


Size  of  specimens. 


Length 
of  A  tern. 


InehM. 
2.0 

2.0 

3.0 

• 

3.0 

4.0 
4.0 
4.0 
4.0 


Diameter 
of  stem. 


Inehet. 
0.605 

0.606 

0.664 

0.564 

0.664 
0.664 
0.564 
0.564 


P 

ill 

H  O  O 


I 


Inehei. 
L15 

L16 

1.25 

1.25 

L25 
1.25 
1.25 
1.25 


All  with  screw  ends  as  required. 

The  distance  of  the  axis  of  the  specimen  from  the  end  of  the  forg- 
ing for  both  trunnion  hoops  and  cyliudrical  hoops  shall  be  at  least  the 
"minimum  distance^' given  in  the  tables  plus  one-half  the  excess  of 
thickness  of  the  wall  of  the  forging  at  the  place  of  the  specimen,  when 
oil-tempered,  over  the  prescribed  rough-finished  thickness  of  the 
hoop. 

But  whenever  a  hoop  forging  is  rotated  about  its  axis  during  the  final 
annealing  operation  so  that  the  inspector  is  satisfied  that  a  uniform 
tempera^re  throughout  each  circumference  is  mechanically  assured, 
the  number  of  specimens  required  by  table  No.  VI  may,  at  the  desire  of 
the  manufacturers  and  in  the  discretion  of  the  inspector,  be  reduced: 
one  specimen  being  taken  from  each  tested  end  when  the  rough-finished 
inside  diameter  of  the  hoops  in  the  forging  is  not  more  than  24  inches, 
and  two  being  taken  from  each  tested  end  when  the  rough-finished 
inside  diamet'Cr  is  more  than  24  inches. 

Also,  when  hoop  forgiugs  made  fi'om  the  same  ingot  are  arranged 
end  to  end  for  final  anneiiling,  the  number  and  positions  of  the  tested 
ends  may,  at  the  desii*e  of  the  manufacturers  and  in  the  discretion  of 
the  inspector,  be  determined  from  the  following  condition,  viz:  That  no 
part  of  any  rough-finished  hoop  shaU  be  more  than  30  inches  from 
the  plane  of  the  axes  of  the  specimens  of  a  tested  end  as  arranged.  In 
estimating  the  number  of  ends  to  be  tested  under  this  condition,  a 
tested  end  or  ends  will  be  supposed  placed  «at  one  or  both  ends  of  the 
row  of  hoops  according  as  one  or  more  than  one  end  is  tested,  but  the 
inspector  may,  at  his  discretion,  select  other  forging  ends  for  testing 
instead  of  these. 

The  failure  of  any  tested  end  of  a  hoop  forging  to  fill  the  requirements 
of  the  specifications  as  to  physical  qualities  will  be  considered  to  apply 
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to  all  the  metal  between  this  end  and  a  tested  end  which  fills  these  re- 
quirements, but  the  metal  between  two  consecutive  tested  ends  which 
fill  these  requirements  shall  be  regarded  as  filling  them  also;  provided 
that  any  untested  hoop  of  a  forging  may  be  -separately  tested  and  the 
question  of  its  acceptance  or  rejection  decided  by  its  test  alone. 

Before  the  inspector  allows  any  departure  from  the  requirements  of 
table  'No.  YI  he  must  assure  himself  that  the  manufacturers  are  attain- 
ing a  degree  of  uniformity  in  treatment  to  warrant  the  change;  he  may 
at  any  time  return,  in  whole  or  in  part,  to  the  requirements  of  table  No. 
VI,  and  should  do  so  occasionally  to  check  the  skill  of  the  manufactur- 
ers and  the  certainty  of  the  methods  employed. 

7.  Physical  qualities. 

The  test  specimens  should  show  at  each  tested  end  the  mean  physical 
qualities  given  in  the  following  table,  No.  VII,  as  a  minimum. 

Table  VII. 
FOR  TBUITNION  HOOPS. 


Slse  of  speoimens. 

Elastic  limit. 

Teusile 
strongth. 

Eloneation 

after 

rapture. 

Length  of 
Htem. 

Diameter 
of  stem. 

Inehei. 
2.0 
8.0 
4.0 

IneTie*. 
0.505 
0.564 
0.5M 

Pound*  per 
BQ,  inch, 

lo.ooo 

50,000 
50,000 

Pomui*  ver 

Bq,  inch. 

90,000 

90,000 

90,000 

PereenL 
18.0 
15.0 
13.0 

FOE  CYLINDEICAL  HOOP  FORGINGS. 


2.0 
3.0 
4.0 

0.505 
0.564 
0.564 

50,000 
53,000 
53,000 

90,000 
93,000 
93,000 

18.0 
15.0 
13.0 

Provided  that  for  trunnion  hoops  one  specimen  may  be,  in  any  one 
particular,  below  the  figures  stated  in  table  No.  VII,  but  not  lower  than 
48,000  pounds  per  square  inch  in  elastic  hmit,  88,000  pounds  per  square 
inch  in  tensile  strength,  or  1  per  cent  less  than  stated  in  elongation 
after  rupture;  and  provided,  furtlier,  that  for  cylindrical  hoop  forgings, 
when  two  specimens  are  taken  from  an  end,  neither  should  be  lower  in 
any  particular  than  the  figuies  stat<Ml  in  the  table,  and  when  more  than 
two  specimens  are  taken  from  an  end,  one  of  them,  and  no  more,  may 
be,  in  any  one  particular,  below  the  figures  stated  in  table  No.  VII,  but 
not  lower  than  50,000  pounds  per  square  inch  in  ehw^itic  limit,  90,000 
l>ounds  i)er  square  inch  in  tensile  strength,  or  1  per  cent  less  than  stated 
in  elongation  after  rupture. 

6,  Retesting. 

If  any  hoop  forging  fails  to  fill  the  physical  requirements  of  these 
specifications  at  either  end,  it  may  generally  be  submitted  for  retest  of 
the  failing  end  or  ends,  in  which  case  the  number  of  specimens  may,  in 
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the  discretion  of  the  inspector,  be  less  than  was  originally  required; 
bnt  each  one  of  a  reduced  number  of  specimens  must  show  qualities  as 
high  as  the  mean  qualities  required*  If  retreatment  intervenes  between 
the  two  submissions,  complete  tests  of  the  forging  shall  be  made  and 
the  previous  results  will  not  be  considered  in  deciding  upon  its  accept- 
ance or  rejection.  A  forging  failing  to  pass  on  this  second  submission 
shall  be  fiually  rejected,  except  when  the  inspector  recommends,  and 
the  Ohief  of  Ordnance  authorizes,  further  treatoient  or  testing* 

9.  Ihflnitian  of  hoop. 

The  term  cylindrical  hoop  used  in  these  specifications  shall  be  con- 
stnied  to  mean  all  those  forgings  which  are  tio  be  used  over  a  tube  or 
jacket  in  constructing  a  gun,  by  whatever  name  they  may  be  desig- 
nated, eitbuar  as  hoop,  ring,  sleeve,  etc.,  and  also  all  bushings  for  the 
breech. 

Pabt  IY.— Fob  Pabts  of  Bbeeoh  Mechanism. 

i.  Part  of  ingots  to  be  used. 

Only  so  much  of  any  ingot  shall  be  used  for  breech  mechanism  forg- 
ings, including  extra  length  for  test  specimens,  as  shall  remain  after  at 
least  five  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  from 
the  bottom  of  the  ingot,  and  at  least  twenty-eight  per  centum  from  the 
top;  but  if  any  other  method  is  used  for  producing  ingots  than  the 
usual  one  of  casting  solid  in  open  molds,  the  weight  of  metal  to  be  cut 
from  the  top  and  bottom  of  ingots  shall,  if  desired  by  the  manufacturers, 
be  determined  by  the  Ordnance  Department,  by  experiment,  at  the 
manufacturers'  expense,  with  view  to  utilizing  so  much  of  such  ingots 
as  shall  be  equsJ  in  all  respects  to  that  part  of  the  usual  ingot  which 
manufacturers  are  permitted  to  use. 

2.  Size  of  forgings. 

Parts  of  breech  mechanism,  excepting  those  expressly  required  by 
the  drawings  as  smooth  forgings,  shia»ll  be  rough  finished  before  treat- 
ment; but  the  inspector  may,  in  his  discretion,  if  the  conditions  war- 
rant it,  waive  this  requirement  entirely,  or  may  only  require  the  removal 
of  any  excessive  allowance  of  metal,  in  places,  by  machining;  parts, 
however,  which  are  shown  on  the  drawings  bored  or  pierced  shall 
always  be  bored  or  pierced  before  oil-tempering. 

'  3.  Treatment. 

Parts  of  breech  mechanism,  or  such  of  them  as  may  be  desired  by 
the  United  States,  shsJl  be  annealed  at  a  high  heat  before  oil-tempering. 
This  heat  will  be  at  least  as  high  as  that  at  which  the  parts  are  to  be 
subsequently  oil-tempered.  The  parts  shall  then  be  oil-tempered  and 
subsequently  annealed  at  a  temperature  lower  than  that  of  tempering. 

Every  operation  of  tempering  and  annealing  must  be  witnessed  by 
ihe  inspector  or  such  of  his  assistants  as  he  may  designate,  and  if  un- 
satisfia^ctory  in  any  way,  retempering  or  reannealihg  shall  be  ordered, 
in  his  discretion* 
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4.  Oil-tempering. 

Parts  of  breech  mechanism  shall  be  heated  for  oil- tempering  as  evenly 
as  possible,  and  immersed  in  the  oil  as  required;  the  ox>eration  shall  al- 
ways be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oil-tempering. 

Parts  of  breech  mechanism  shall  be  heated  for  annealing  as  evenly  as 
possible,  and  the  operation  shall  always  be  performed  on  the  whole  of 
the  piece,  never  on  a  part  only. 

6.  Representative  treatment  and  testing. 

The  parts  of  breech  mechanism  of  the  same  kind  made  from  the  same 
ingot  shall,  as  much  as  possible,  be  treated  together,  and  specimens  for 
test  shall  be  taken  from  one  or  more  of  the  pieces  to  represent  the  whole, 
as  specified  in  Table  No.  VIII;  and  in  all  such  cases  the  prox>osed  dis- 
position of  the  pieces  for  the  final  annealing  must  be  approved  by  the 
inspector  before  the  operation  is  commenced. 

The  acceptance,  nonacceptance,  or  rejection  of  the  tested  piece  shall 
carry  with  it  the  acceptance,  nonacceptance^  or  rejection  of  all  the  other 
pieces  represented  by  the  same  test;  but  m  case  of  nonacceptance  or 
rejection,  when  there  happens  W  be  on  any  of  the  other  pieces  sufficient 
metal  to  allow  it  to  be  tested  as  required  by  the  specifications  it  may  be 
so  tested  and  passed  upon  separately,  and  in  case  of  nonacceptance  when 
there  are  several  pieces  represented  and  no  extra  metal  for  test  speci- 
mens, one  or  more  of  the  pieces  may  be  cut  up  for  test  to  represent  the 
remaining  ones,  if  satisfactory  to  the  inspector. 

In  all  cases  of  representative  treatment  and  testing  the  manufac- 
turers shall  arrange  with  the  inspector  the  details  of  the  fabrication  be- 
fore any  work  is  done,  and  the  inspector  shall  designate  the  pieces  to  be 
tested. 

7.  Number y  position^  amdform  of  test  specimens. 

The  stem  of  all  specimens  sh^U,  if  possible,  be  taken  within  the  fin- 
ished exterior  and  interior  surfaces  of  the  piece  prolonged,  or  other- 
wise they  shaU  be  taken  just  outside  the  rough-finished  lines  of  the 
the  piece;  the  axis  shall,  if  possible,  always  be  at  least  3  inches  firom 
the  axis  of  the  forging. 
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Test  specimens  shall  be  famished  from  parts  of  breech  mechanism  as 
spedfled  in  fhe  following  table.  No.  Vlll : 


TahU  vui. 


Kameof  p»l. 


Breftohblook... 


Spindto 


Caliber  of  cannon. 


FielfWoamion  of 
anoaUben. 


One  from  ewry 
flfth. 


LeTerbandlea, 
breech  plates, 


Gaa-oheek  onps 
and  gaa-cheok 
rlBga* 


Block  carriers 


Hinge  pina,Toin- 
erB,andlMunfor 
aeooring  pine. 


One  from  stem 
of  every  fifth. 


One  from  every 
twelfth. 


One  from  one 
additional 
forsinff  for 
test.  TTo  be 
made  for 
each  10. 


One  firom  every 
twelfth. 

One  firom  one 
additionkl 
forgine  for 
teat.  To  be 
made  for  each 
26. 


Siege  cannon  of 
aUoaUbers. 


One  firom  every 
third. 


One  f^m  stem 
of  every  third. 


Seacoast  can- 
non of  8 

inches  caliber 
and  over. 


♦Two  from  ev- 
ery second. 


One  from  every 
fifth. 


One  fkom  one 
additional 
ftnrgine  for 
test.  To  be 
made  for 
each  6. 


One  from  every 
fifth.      

One  ftxm  every 
tenth. 


One  ftvm  rear 
of  head  of 
every  second. 


Siae  of  speci- 
men. 


Length 
of  stem. 


One  firom  ev- 
ery third. 


Two  from 
one  addi- 
tUmal  fors- 
ing  for  test. 
To  be  made 
for  each  4. 


One  firom  ev- 
ery fifth. 


JfusAsf. 
2.0 

.8.0 

2.0 

13.0 

2.0 
8.0 
2.0 


Diame- 
ter of 
atem. 


8.0 


2.0 
2.0 


8.0 


Inthu. 
0.606 

0.664 

0.606 

to.  664 

0.606 
0.664 
0.606 


0.564 


0.505 
0.606 


0.564 


Inckit. 
L26 


1.: 


0.60 


0.76 


0.75 


*  Read  "  one*'  for  breedh  blocks  for  cannon  ot  8  and  10  inches  caliber. 
tRead  "2.0"  for  spindlee  for  cannon  of  8  inches  caliber. 
X  Bead  "0.605"  for  spindles  tat  cannon  of  8  inches  caliber. 

All  with  screw  ends,  as  required. 

When  one  (or  more)  specimen  is  required  from  each  ten  (or  other 
niunber  of)  forgings,  one  specimen  will  also  be  required  from  any  less 
number  of  forgings,  and  at  least  one  forging  from  each  ingot  and  kind 
of  forging  shall  ht  tested. 
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8.  PhysuxU  quaKUes. 

The  test  specimens  mnst  show  the  physical  qualities  given  in  the  fol- 
lowing table.  No.  IX,  as  a  mininmm: 

JMU  IX. 


Name  of  part 

Siae  of  specimen . 

Elastic 
limit 

Tensile 
strength. 

Elonga- 
tion iJter 
rapture. 

Length 
of  stem. 

IMameter 
of  stem. 

Breechblocks,  spindles,  hinge  pins,  and^ 

niUen. 
Lever  handles,  breech  plates,  fisoe  plates,  s 

and  block  carriers. 
Gras-check  caps,  gas-check  rings,  sad  bars 

for  seouing  pins. 

IneKet. 
2.0 
3.0 
2.0 
3.0 
2.0 
8.0 

Ineke§, 

0.506 
0.564 
0.505 
0.564 
0.506 
0.564 

Pinmdtper 
§q.imA. 
45.000 
45,000 
40,000 
40,000 
70,000 
70,000 

PoundtjMT 

iq.inck. 

85,000 

85.000 

75,000 

75,000 

125,000 

126,000 

Percent 
l&O 
36.0 
20.0 
18.0 
12.0 
10.0 

9.  Betesting. 

If  any  piece  fails  to  fill  the  physical  requirements  of  these  specifica- 
tions it  may  generally  be  submitted  for  retest,  and  if  retreatment  in- 
tervenes between  the  two  submissions  the  previous  results  will  not  be 
considered  in  deciding  upon  the  acceptance  or  rejection  of  the  piece. 
Failing  to  fill  the  physical  requirements  on  this  second  submission  or 
any  subsequent  one,  the  piece  may  be  finally  rejected. 

When  te^  are  representative,  retesting  shaU  be  subject  to  the  con- 
ditions, requirements,  and  limitations  of  paragraph  6  of  these  specifica- 
tions for  parts  of  breech  mechanism. 

« 
10.  Parts  required  a%  smooth  fargings. 

Those  parts  of  breech  mechanism  required  by  the  drawings  as  smooth 
forgings  or  as  simple  castings,  and  for  which  no  requirement  as  to 
physic^  qualities  is  specified,  shall  be  made  with  great  care,  shall  con- 
form as  nearly  as  practicable  to  the  dimensions  shown  on  the  draw- 
ings, and  shall  be  made  of  metal  satisfactory  to  the  inspector.  Such 
parts  shall  be  annealed  after  forging  or  casting  and  shall  receive  no 
other  treatment. 

D.  W.  FLAaLEB. 

Brig.  Oen.,  Okie/  of  Ordiume^^  U.  8.  Army. 

Obdnanob  Office,  Wab  Depabtment, 

Washington^  D.  (7.,  March  31^  1891. 
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CONSTRUCTION  RBPOBT  ON  THE  MAXrFACrURE  OF 20  METALLIC  CAR- 
RIAGES  FOR  MACHINE  OUNS  AND  ;^J  MOUNTS  FOR  GATLING  GUN, 
MODEL  1890,  AT  SPRINGFIELD  ARMORY,  SPRINGFIELD,  MASS. 

(Four  platen.)  <> 

These  carriages  are  made  of  0.15  inch  low  steel  plate,  after  a  design 
of  the  undersigned,  by  order  (of  July  17,  1889)  of  the  Chief  of  Ord- 
nance. 

The  design  includes  a  spherical  shield  above  and  a  plane  apron  below 
the  axle  for  protection  of  gunners.  The  latter  is  hinged  to  the  axle 
to  be  folded  up  and  keyed  to  the  underside  of  trail  when  not  in  action. 
The  former  can  be  removed  from  the  carriage  if  desired,  but  it  is  prop- 
erly a  permanent  part  of  the  carriage,  which  without  it  is  odd  looking 
and  makes  obscure  the  motive  of  the  construction.  The  accompanying 
plates,  marked  m  and  iv,  of  two  perspective  views  of  the  carriage  pre- 
sent it  with  shield  and  apron  as  designed. 

The  20  carriages  manufactured  are  without  shields  and  aprons.  Al- 
though the  Department  was  advised  of  the  anomalous  appearance  the 
carriages  would  have,  the  order  for  the  manufacture  was  given.  Why 
the  sMelds  and  aprons  are  not — could  not  be  put — on  them  is  the  kind 
of  metal  required  for  them  has  not  yet  been  determined.  The  motive 
for  the  whole  construction  may  be  stated  as  follows: 

To  provide  a  permanent  flhield  on  the  carriap^e  that  wonld  permit  aU  the  elevation, 
depreflsion,  and  traverse  of  gun  attainable  with  a  carriage  without  shield  and  am- 
mnnition  boxes  on  top. 

To  provide  a  carriage  withont  ammonition  boxes,  yet  with  equivalent  means  of 
carrying  ammnnition,  the  carriage  on  top,  to  be  without  obstruction  of  any  kind 
limiting  the  traverse. 

To  provide  a  carriage  and  mount  without  complications  in  elevating  and  travers- 
ing devlceSi  these  to  be  the  simplest  possible  as  to  parts  and  manipulation. 

The  carriage  being  (felloes  and  smokes  of  wheels  excepted)  metallic  is, 
for  ordinary  wear  and  tear  of  service,  indestructible.  With  shield  and 
apron  the  weight  is  inconsiderable  as  to  effect  on  mobility.  The  front 
of  the  top  of  body  is  an  arc  of  a  circle  of  the  sphere  of  which  the  shield 
is  apart.  The  body  (resembling  a  box  beam  in  construction)  is  the  axle, 
and  it  and  part  of  the  trail  make  a  chest  for  ammunition,  in  which  about 
1,200  caliber  .45  service  cartridges  (in  paper  boxes  as  put  up  for  service) 
can  be  carried  for  use  when  all  other  supplies  are  exhausted  or  unavail- 
able. Two  doors,  right  and  left  of  trau,  on  the  inner  side,  give  access 
to  the  cartridge  space  in  the  body  and  a  door  on  top  of  the  upper  end 
of  traQ  to  the  cartridge  space  in  the  trail,  the  two  parts  being  continu- 
ous— ^no  partition  between.  Lower  down  in  the  trail  is  a  tool  box  (and 
Ikiore  space  if  desired  for  cartridges)  to  which  the  traU  seat,  when  raised, 
gives  access.  The  top  of  the  carriage  makes  a  convenient  table,  bor- 
dered by  flange  of  angle  iron  used  in  the  construction,  on  which  tools, 
feed  guides,  and  ammunition  can  be  placed  for  use  when  in  action. 
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The  carriage  is  designed  for  any  machine  guu,  each  kind  of  gon  to  be 
provided  with  its  own  mount  adapted  to  the  carriage. 

The  Gatling  gun,  model  1890,  is  provided  with  a  traversing  and  ele- 
vating lever,  which  is  pivoted  to  the  mount  provided  for  that  gun  (the 
only  mount  yet  devised  and  provided  for  this  carriage).  TJhis  lever 
passes  through  a  rotating  slide,  provided  with,  a  clamp,  attached  to  the 
gun.  A  slight  turn  of  this  clanq>  secures  the  gun  in  any  position  of 
elevation  or  depression.  Between  the  arms  of  the  mount^  under  the 
gun,  is  a  clamp  handle,  a  slight  turn  of  which  clamps  the  mount  in  any 
position  of  traverse,  securely,  so  far  as  motion  of  the  mount  is  affected 
by  turning  the  crank  in  firing,  but  not  so  tight  but  that  in  action,  should 
it  be  necessary  to  suddenly  traverse  the  gun  to  another  firing  point 
without  time  to  unclamp  the  mount,  or  in  the  hurry  and  excitement  of 
action  the  gunner  forget  the  clamp,  the  gun  can  be  readily  traversed 
by  means  of  the  lever. 

The  shield  has  a  rectangular  aperture  corresponding  to  the  sweep, 
horizontal  and  vertical,  of  the  gun — ^the  traverse  and  elevation  and  de- 
pression, the  same  with  or  without  a  shield.  A  rectangular  frame  cor- 
respondiug  to  the  aperture  in  the  shield,  and  fitted  in  and  &ee  to  move 
on  horizontal  ways,  or  slides,  on  it,  travels  horizontally,  with  the  gun; 
a  vertical  part  of  the  frame  on  each  side  being  the  means  by  which 
this  motion  is  given — the  gun  in  traversing  bearing  against  these  x>art8. 
These  parts  carry  on  journals  attached  to  them,  around  which  the  cir- 
cles are  free  to  turn,  two  circles— disks— of  metal,  considerably  thicker 
than  the  main  shield.  A  radial  portion,  coiTCspouding  in  width  to  the 
diameter  of  the  gun  near  the  muzzle,  being  removed  from  each  disk, 
an  aperture,  when  the  disks  aie  revolved  about  their  centers  unQl  the 
removed  x>ortions  corresx>ond,  or  overlap,  is  made  for  the  muzzle  to  pro- 
ject  to  the  front.  This  will  be  readily  understood  by  an  inspection  of 
the  aforesaid  plates  in  and  iv. 

These  disks  in  any  position  of  traverse  completely  cover  the  aper- 
ture in  the  fixed  shield,  the  disks  and  frame  to  which  they  are  attached 
constituting  the  movable  portion  operated  automatically  by  the  gun 
whetl  traversed,  elevated,  or  depressed. 

When  traversed  the  frame  and  disks  move  together;  when  elevated 
or  depressed  the  disks  move — turn— only  about  the  journals.  If  gun  be 
traversed  and  elevated  or  depressed  at  the  same  time  both  motions  are 
combined. 

All  the  plate  and  angle  portions  of  the  carriage  are  cut  to  form  and 
length,  drilled  for  rivets,  and  bent  to  shape. 

The  forged  parts  are  forged  and  finished  by  planing,  turning,  and 
drilling,  as  required  for  each.  The  cast-bronze  parts  are  cast  from  pat- 
terns, and  such  portions  as  require  finishing  are  planed,  ^^  grubbed," 
bored,  and  drilled  accordingly. 

The  parts  are  then  assembled  by  riveting.  In  this  work,  except  per- 
haps in  one  particular,  there  is  nothing  peculiar,  and  it  all  may  be  done 
in  any  ordinary  machine  shop  with  a  forging  department  attached. 

The  exception  is  the  operation  of  cutting  the  circular  edge  of  the  top 
and  bottom  carriage  body  plates.  This  is  done  on  an  ordinary  planer, 
with  a  fixture  having  a  fixed  center  independent  of  the  placer,  which 
moves  the  plate  in  a  circle  under  the  planer  tool.  The  limbers  for  these 
carriages  were  principally  designed  and  constructed  under  the  super- 
vision of  Bvt.  Col.  B.  B.  Williston,  major,  Third  United  States  Artillersi^ 
at  WatervUet  Arsenal  A.  E.  Buffington. 

Colonely  Ord,  Dept.y  U,  B,  Army. 

SPBINaFIELD  ArMOBT, 

Springfield,  Mass.,  October  2j  1891. 
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Bills  of  material  and  nomenolaturefor  meialUc  carriage  far  maeikine  gune  and  mount  for 

OaiUng  gun,  model  1890, 


X 
1 
1 

2 

2 
2 
2 
2 
1 
1 
1 

1 
5 
2 
2 
1 
2 
1 
1 

1 
1 
1 
8 
9 
56 

2 
1 
1 

1 


2 


2 
2 
1 

1 
1 
1 
2 
2 
2 
2 
1 
2 
261 
4 
12 
12 
4 
2 


Name  of  part*. 


Upper  pUte  (body) 

Lower  plate  (body)...: 

Vront  plate  (body) 

Boon  (body) 

Bear  end  platea  (body) 

Bear  inside  platee  (body) 

Side  pUtee  (trail) 

Top  and  bottom  platee  (trail)  . 

Tranaom  (trail) 

Lower  trail  door  and  seat . ... 
Lower  trail,  door  and  seat 
hinge  plate. 

Upper  tnil  door 

Angle  irons,  for  body 

Angle  irons  fortraii 

Angle  irons  for  trail 

T-mm  (axle  stock) 
xle  ends  or  spindles 

Lonette  (shoe  piece) 

Lnnette    (plate    and    hand- 
spike attachment). 
Seat  prop 


Seat  pi^  hinge  strap 

Seat  prop  rest. 

Hinges.. .*... 

Hinge  pins 

Bivets  for  hinges  and  seat 
prop. 

Trail  handles 

Upper  trail  door  key 

Upper  trail  door  key  evebolt. . 
Upper  trail  door  key  chain 


Upper  trail  door  hey  chain 

rnigs. 
Upper  trail  door  key  chain  eye 

pin. 
Tmn-bnokles  (for  body  doors). 

Tnm-backle  stnds 

Trail  handniike  handle 

Attaohmenf  end 

Trail  handspike  bolt 


Trail  handspike  bolt  k«y 

Trail  handspike  bolt  nut 

Linoh  washers 

Linchpins 

Linchpin  clasps 

Linchpin  dasp  rivets 

Pintle  socket  ii^r  mount 

Pintle  socket  stop  pins 

Rivets 

Blvets 

Axle  bolts 

Axle  bolt  nats 

Axle  quoins 

'Wheels— special  pattern  of 
patentea  wheel  made  to 
order  by  the  Archibald 
Wheel  Co.,  Lawrence,  ICass. 


\ 


1 
1 
1 


Dimensions. 


! 


51 
51 
55 


I 


Incku. 


0.15 
0.15 
0.16 


To  be  cnt  Arom  upper  and 
lower  body  plates. 


2 
1 
1 
1 

1 

1 
4 
2 
2 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1 
1 
1 
I 

12 
2 
2 


67 
62 

? 

10| 
66 

60| 
67 
51 
10 
11 
8 

4 

i» 

18 
16 
40 


24 

2 
1 


^ 


2i 
84 

7 

2 

I 


*? 

2 


1 
II 


H 

0.15 


round, 
wir^. 
Hexagon  for  |-inoh  bolt. 


ai6 

0.15 

0.16 

0.126 

0.126 


twist 
link, 
wire. 


round. 


t 


round. 


8 

82.0 

8 

5.0 

Hexagon  for 

For    dimensions 
plate  Ko.    Vm    of 
working  drawings. 


'  round. 

round- 
round, 
round, 
bolts. 


ICatsrial. 


Lowtteel. 


4  pounds  per  yard. 
10  pounds  per  yard., 


Low  steal. 


'     Good 
wrought 
'  iron  or 
low  steel. 


Low  steel  or  good  iron. 
Low  steel. 

Good  iron  or  low  steel. 

6  ounces,  oast  bronie. 

G^pipe,  wrought  iron. 

>  Low  steel. 

Low  steel  or  good  iron. 
Good  iron. 


LowsteeL 


Low  steel  or  good  iron. 
82  pc^unds,  cast  bronse. 
Low  steel. 


! 


Low  steel  or  good  iron. 


(skmd  iron. 

Low  steel  or  good  iron. 

Tire,  low  steel;  nave  boxes 
and  flanges,  malleable 
iron;  fellies  and  spokes, 
oak;  dowels,  wrought 
iron;  nave  box  bolts  and 
nuts,  wrought  iron. 
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Mount  for  Galling  gun,  model  1890. 


No.  of 
pieces. 


1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 


Vamo  of  compoaant. ' 


LflQgtlk. 


Mount,  body 

Cap  sq  aarm 

Hinee  pins 

Loc  King  keyli ■ 

Lockiug-key  securing  screws 

Clamp  screw 

Clamp-screw  handle 

damp-screw  handle  pin 

Qamp-screw  stop  pin 

Clamp-screw  waslier  nnt 

Clamp-screw  washer  nut  securing  screw  pin , 

Clamp-screw  stop  washer 

Clamp-screw  stop  washer  pin 


Ifiehst, 


6 

H 
12| 


1/fl 


Diam- 
eter. 


Ineheg, 


0.61 
1. 

.26 
1.60 


I 


.1875 
.22 


.6875 
1.375 
.10 


Weight 

in 
pounds. 


66 


^ 


81 


Material. 


Cast  bronze. 
Do. 

>LowsteeL 

Caatbronse. 
LowsteeL 

Do. 
Cast  bronse. 
Low  steel. 
Cast  bronze. 
LowsteeL 


(6759-'91.) 


NOMENCLATURE  OF  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 
GUNS,  MANUFACTURED  AT  SPRINGFIELD  ARMORY. 

CARRIAGE. 


Wheels  (Archibald) : 
Tire. 

Felloes,  bolts,  and  nnts. 
Spokes. 
Nave  boxes. 
Nave*box  flanges. 
Nave-box  bolts  and  nnts. 
Dowels. 
Body  Twhich  is  also  the  axle  body  and 

forms  the  cartridge  compartment) : 
Upper  plate. 
Lower  plate. 
Front  plat«. 

Rear  plates:  Inside— ri^ht  and  left. 

Ontside — aright  and  left. 

Cartridge-compartment  doors,  hinges 

and  pins. 
Cartridge-compartment    door   torn- 

bnckles  and  stnds. 
Pintle  socket  (for  mount). 
Pintle  socket  stop  pins. 
Axle  spindles. 
Axle-spindle  bolts  And  nnts. 
Axle  i-iron. 
Axle  qnoins. 
Angle  irons. 
Rivets. 

Linch  washers. 
Linchpins. 

Linchpin  clasjM  and  rivets. 
Trail: 

Top  plate. 

Bottom  plate. 

Side  plates. 

Transom. 

Upper  door. 

Upper-door  hinges  and  pins. 

Upper-door  key. 

Upper-door  key  eyebolt. 

Upper-doof  key  chain. 

Upper-door  key-chain  rings. 

Upper-door  key-chain  eye  pin. 

Lower  door  and  seat. 

Lower-door  and  seat-plate  hin^yces  and 

pins. 


Trail — ^Continned. 

Seat  prop. 

Seat-prop  hinge^  strap,  and  pin. 

Seat-p^op  rest. 

Lunette. 

Lunette  plate  and  handspike  attach- 
ment. 

Handspike. 

Handspike  bolt  and  nut. 

Handles. 

Angle  irons. 

Rivets. 
Shield: 

Shield. 

Shield  attachments,  bolts,  and  nnts. 

Aperture  ways. 

Disks. 

Disk  carrier. 

Disk  Journals,  washers,  and  nnts. 
Apron : 

Apron. 

Apron  hinges  and  pins. 

Tnm-buc^e  and   stud  (on   bottom 
plate  of  trail). 

Mount  for  GatUng  ^wi,  moM  1890. 

Mount: 
Body. 

Cap  squares. 
Hinffe  pins. 
LooKing  keys. 

Locking-key  securing  screws. 
Clamp-screw. 
Clamp-screw  handle. 
Clamp-screw  handle  pin. 
Clamp-screw  stop  pin. 
Clamp-screw  washer  nut. 
Clamp-screw  washer   nut   securing 

screw  pin. 
Clamp-screw  stop  washer. 
Clamp-screw  stop- washer  pin. 
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NOMENCLATURE  OP  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 

GUNS,  ETC.— Contiuued. 


UMBKR. 


WheelB  (Archibald) : 

Tire,  with  bolts,  nnte,  and  washers. 

Felloes,  with  rivets  and  burrs. 

Spokes. 

Nave  boxes. 

Nave-box  flanges. 

Nave-box  bolts  and  nnts. 

Dowels. 
Body  (metal)  and  connected  parts: 

Axle. 

Linchpins,  with  clasps. 

Linch  washers. 

Hounds. 

Fork.  ' 

Crossbar. 

Understraps,  attaching  fork  and 
hounds  to  axle  and  crossbar  to  fork. 

Comer  Jtirackets,  connecting  cross- 
bar to  hounds. 

Pintle,  with  bolts  and  nuts  connect- 
ing pintle  to  rear  end  of  fork. 

Pintle  key  and  chain. 

Pole  prop. 

Pole-prop  eye. 

Pole-prop  spring. 

Footboards,  metal. 

Rack  in  front  of  chest,  with  three 
standards  riveted  to  body,  and  four 
bolts  with  nuts  attaching  raok  to 
front  of  chest. 

(8103-'91.) 


Body  (metal)  and  connected  parts — Con- 
tinued. 

Pole,  with  shoe«and  neck-yoke  stop. 

Pole  key,  with  safety  spring. 

Doubletree  bolt,  with  stay  and  stay 
bolts.  s 

Doubletree  stay  chains. 

Doubletree,  wood,  ironed. 

Singletrees,  wood,  ironed. 

Neck-yoke,  wood,  ironed.  ' 

Pole  pad. 

Neck-yoke  pads. 
Ammunition  chest  (wood,  ironed): 

Chest. 

Lid. 

Hinges. 

Hasp. 

Tum-bnckle  and  stud. 

Comer  irons. 

End  irons. 

Shield. 

Canvas  cover  on  lid. 

Paulin  straps  on  lid. 

Two  wooden  partitions,  dividing  in- 
terior into  three  compartments. 

Copper  strips  covering   hinge   and 
hasp  straps. 

Bolts,  nuts,  and  plates  to  attach  chest 
to  body. 


Appenilin  38    1891. 


PLATE  II. 


^ 


Ord  52 
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PLATE   III. 


A 
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PT-ATE   IV- 


A 


I 
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8PECIFICATT0XS  FOR  PREPARING  THE  SITE  AXD  MAKTKG  THE  NEC- 
ESSARY EXCA  VATIONS  FOR  THE  FOUNDATIONS,  ETC.,  AND  FOR  ERECT- 
INa  ALL  WALLS,  PIERSy  AND  OTHER  MASONRY  UP  TO  THE  TOP 
LEVEL  OF  THE  WATER  TABLE,  FOR  THE  SOUTH  WING  OF  THE  ARMY 
GUN  FACTORY  BUILDING  AT  THE  WATER  TLIET  ARSENAL,  WESTTROT, 
N.  r.,  AS  SHOWN  ON  THE  ACCOMPANYING  PLANS  AND  DRAWINGS. 

CONDITIONS. 

The  drawings  'and  specifications  are  intended  to  be  alike  in  every 
respect;  but  any  work  shown  on  the  drawings  and  not  particularly  de- 
scribed in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work  as  specified  or  shown,  is  to  be  done  by  the  con- 
tractor without  extra  charge,  the  same  as  if  it  were  shown  or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to  be 
liable  for  all  penalties  and  all  damages  to  life  and  limb  that  may  occur 
owing  to  his  negligence,  or  that  of  his  employes,  during  the  erection  of 
the  building.  No  claim  for  extra  work  shall  be  made  unless  before  the 
performance  of  such  extra  work  the  commanding  officer  shall  have  first 
authorized,  in  writing,  such  extra  work;  nor  unless,  before  the  perform- 
ance of  such  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
have  been  agreed  upon  in  a  manner  as  required  by  law,  between  the 
Government  and  the  contractor,  and  done  in  obedience  to  a  written 
order  from  the  commanding  ofllcer,  given  before  the  performance  of 
such  extra  work.  An  exception  will  be  made  from  this  rule  only  in  the 
case  of  foundation  masonry,  the  amount  of  which  may  be  increased,  ac- 
cording to  the  decision  of  the  commanding  officer.  The  bidder  will 
give  for  this  purpose,  in  addition  to  his  bid  for  the  whole  work,  the 
price  per  cubic  yard  for  which  he  will  furnish  such  additional  excava- 
tions and  stone  or  brick  masonry. 

All  necessary  detail  drawings  wiU  be  flirnished  and  any  work  not  in 
conformity  with  such  drawings,  or  dilfering  from  the  requirements  of 
the  drawings  or  specifications,  or  not  otherwise  approved  by  the  com- 
manding officer,  will  be  rejected  and  must  be  removed,  remade,  and 
*  replaced;  and  all  work  or  material  injured  or  destroyed  thereby  must 
be  made  good  at  the  contractor's  expense.  The  Government  reserves 
the  right  to  annul  and  cancel  the  contract  in  case  the  contractor  neg- 
lects or  refuses  to  remove  work  rejected  and  to  replace  the  same  within 
three  days  after  having  been  notified,  in  strict  conformity  with  the 
drawings  and  specifications  and  according  to  the  instructions  of  the 
commanding  officer;  and  in  case  the  contract  is  so  annulled,  all  mate- 
rials furnished  and  the  work  done  in  accordance  with  the  drawings  or 
specifications  at  the  time  the  contract  is  rescinded  is  to  be  paid  for  at  the 
schedule  prices  on  which  the  contract  price  is  based,  and  no  claim  is  to 
be  allowed  for  any  profi^n  work  not  completed  at  the  time  the  con- 
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tract  is  canceled.  The  Government  reserves  the  nf(ht  to  employ  other 
parties  to  remove,  replace,  or  complete  the  work,  holding  the  contractor 
for  any  difference  in  cost  oetween  the  actual  cost  and  the  ^unpaid  bal- 
ance of  the  contract;  alaoj  for  the  fixed  fines  provided  in  the  contract  in 
case  of  failure  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is  to 
be  furnished  to  the  Government  on  signing  the  contract,  which  sched- 
ide  shall  be  the  basis  for  all  payments  on  account  of  the  contract. 

Payments  wiU  be  made,  at  the  request  of  ihe  contractor,  not  oftener 
than  once  a  month,  based  on  au  estimate,  made  by  the  commanding 
officer,  of  the  amount  of  work  done,  and  of  the  value  thereof,  according 
to  the  terms  of  the  contract.  The  first  such  estimate  shall  be  of  the 
amount  or  quantity  and.  value  of  the  work  done  since  the  contra<3tor 
commenced  tibe  performance  of  the  contract  on  his  part.  And  every 
subsequent  estimate  (except  the  final  one)  shall  be  of  the  amount  or 
quantity  and  value  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Government  wUl  pay  the  contractor  ninety  x>er  cent  of  such  es- 
timated value  upon  each  such  estimate  being  made. 

On  the  expiration  of  thirty  days  after  the  completion  of  the  contract 
and  the  acceptance  of  the  whole  work,  the  Government  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  firom  the  contract  price 
the  amount  or  value  of  aU  such  sums  as  shall  theretofore  have  been 
paid  to  the  contractor  under  any  of  the  provisions  of  the  contract;  also, 
all  such  sums  as  shall  have  been  reserved  or  retained. 

All  payments  made  on  work  during  its  progress  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  acceptance 
of  the  work  executed;  but  the  contractor  shall  be  lijable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  completed. 

The  contractor  must  have  some  competent  jmrson  on  the  work  to  re- 
ceive instructions  and  see  when  his  particular  work  is  required.  Sub- 
contractors wiU  not  be  recognized. 

The  Government  reserves  the  right  to  make  any  alteration  in  the 
plans,  forms,  construction,  detail,  or  execution  described  by  the  draw- 
ings or  specifications  without  invalidating  or  rendering  void  the  con- 
tract; and  in  case  of  any  difference  in  expense,  an  addition  to  or 
abat^ent  from  the  said  contract  amount  shall  be  made  in  the  ratio  or 
proportion  such  work  may  bear  to  the  whole  contract  work  agreed  to 
be  performed  J  and  the  same  to  be  determined  as  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commanding  officer  and 
such  inspectors  as  he  may  designate. 

Contractors  wiU  be  notified  in  writing  of  any  changes  in  said  posi- 
tions. 

The  commanding  officer  will  give  on  demand  such  interpretations, 
either  verbally  or  by  writing  or  drawing,  as  in  his  judgment  the  nature 
of  the  work  may  require,  having  particular  care  that  any  and  all  work 
done  and  material  used  for  the  work  be  such  as  hereinafter  described. 
He  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause  and  decide  ux>on  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  upon  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  siicli 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work  and  have  his  portion  of 
the  materials  and  work  in  readiness,  as  it  may  be  wanted  to  work  into 
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the  building,  he  will  be  held  accountable  for  all  delays  and  damages,  in 
consequence  of  any  such  neglect. 

The  opinion,  rex>ort,  and  decision  on  all  matters  of  the  commanding 
officer  will  be  binding  and  conclusive. 

A  railroad  track,  connecting  with  the  D.  &  H.  Company's  track, 
runs  close  by  the  site  for  the  south  wing,  as  shown  on  Plate  i,  which 
will  enable  the  contractor  to  transport  all  building  material  to  the  site 
l)er  rail.  But  the  contractor  must  unload  all  material  as  soon  aa  re- 
ceived or  else  he  may  put  his  loaded  cars  on  such  sidings  and  to  sudi 
extent  as  may  be  determined  by  the  commanding  ofBcer. 

MATERIALS  AND  WORKMANSHIP. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best 
quality,  and  anything  necessary  to  the  completion  of  the  work  as  shown 
in  drawings  and  as  directed  by  these  specifications  is  to  be  executed  in 
the  most  borough,  substantial,  neat,  and  workmanlike  manner,  to  the 
entire  satisfaction  of  the  commanding  officer,  to  whom  every  facility  is 
to  be  given  by  the  contractor  for  inspecting  the  work  as  it  progresses. 

The  contractor  is  to  famish  all  necessary  materials  and  labor,  and  is 
to  provide  all  tools,  derricks,  hoists,  scanolding,  planks,  runs,  horses, 
and  all  mechanical  appliances  for  properly  prosecuting  the  work. 

AU  water  necessary  for  building  purposes  may  be  taken  from  such 
hydrants  or  other  sources  as  will  be  designated  by  the  commanding 
officer,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  the  drawings  are  to  be  followed  in  all  cases 
in  preference  to  scale  measures,  and  the  wording  of  specifications  takes 
precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the 
work  is  not  explained  by  the  drawings,  accompanied  by  a  detailed 
description  of  the  sizes  of  the  various  parts  and  the  method  of  their 
union,  the  contractor  shall,  in  all  cases,  before  the  execution  of  the 
work,  submit  to  the  commanding  officer  for  his  indorsement  a  detailed 
specification  for  the  same.  He  shall  be  at  liberty  to  alter  and  amend 
such  specifications  if,  in  his  opinion,  the  work  as  described  is  not  of 
materials,  proportions,  or  workmanship  best  adapted  for  the  purpose. 

GENERAL  DESCRIPTION. 

The  location  of  the  new  south  wing  is  shown  in  Plate  I^o.  i  of  the 
drawings,  as  are  also  its  relative  distances  from  adjoining  buildings. 

It  comprises  twenty-two  bays  of  the  main  aisle,  the  east  aisle,  and 
the  west  aisle. 

The  total  length  of  the  building  between  water-table  lines  is  401  feet 
9  inches,  and  the  total  width  is  159  feet. 

The  main  aisle  is  75  feet  wide  in  the  clear  between  walls,  the  east  aisle 
22  feet,  and  the  west  aisle  is  52  feet. 

The  east  and  west  aisles  form  extensions  of  the  principal  structure  on 
both  sides  for  the  entire  length  of  same. 

The  foundations  of  all  exterior  walls  are  built  of  rubble  masonry,  laid 
on  concrete;  all  other  walls  are  bmlt  of  bricks,  laid  on  concrete. 

The  arrangement  of  the  buHdiug,  and  all  sizes,  dimensions,  and  de- 
tails are  fully  shown  on  drawings.  If  any  discrepancy  is  discovered  in 
the  drawings,  or  between  them  and  the  specifications,  the  question  is  to 
be  referred  to  the  commanding  officer  for  settlement. 
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Item  L 

excavations. 

The  site  to  be  leveled  is  inclosed  in  the  plans. 

The  dimensions  of  the  site  to  be  leveled  are  given  in  the  plans;  also 
its  relative  distances  from  adjoining  buildings. 

The  site  is  to  have  a  uniform  level,  which  must  be  24  inches  below  the 
floor  line  of  the  gun-factory  building  throughout.  '  Such  points  of  the 
site  as  lie  alre«ady  below  the  desired  level  need  not  be  filled  up  to  that 
level.  The  excavation  is  composed  of  earth  and  shale,  and  the  esti- 
mated amount  of  such  excavation  is  about  9,780  cubic  yards. 

About  500  cubic  yards  of  the  excavated  material  is  to  be  deposited  at 
a  place  marked  K  on  the  plan.  The  remainder  of  the  excavated  mate- 
rial is  to  be  deposited  at  a  place  marked  L  on  the  plan,  or  at  such  other 
l)oints  as  may  be  designated  at  any  time,  but  not  to  a  greater  distance 
from  the  x>oint  of  excavation  than  that  of  site  L.  The  contractor  may 
remove  from  the  arsenal  grounds  entirely,  if  he  wishes  to  do  so,  as  much 
of  the  excavated  material  and  under  sucn  conditions  as  wiU  be  deter- 
mined by  the  commanding  officer. 

All  excavated  material  which  the  contractor  will  deposit  on  sites  K 
and  L  must  be  well  distributed,  so  as  to  disfigure  the  ground  as  little  as 
IK>ssible. 

Besides  leveling  the  site  for  the  new  south  wing,  trenches  and  pits 
win  have  to  be  excavated  for  the  foundation  walls  or  the  building,  etc., 
as  indicated  on  the  plan.  The  bottom  level  of  all  exterior  trenches  ex- 
cept trmich  T  must  not  be  less  than  30  inches  below  the  established  level 
of  the  site.  The  bottom  of  all  pitfl  marked  O  to  be  12  inches  below  the 
established  level  of  the  site.  If  no  solid  rock  should  be  found  at  that 
depth  at  any  place,  the  contractor  will  excavate  at  such  places  the 
trenches  and  pits  to  a  greater  depth  until  solid  rock  is  found  at  the  bot- 
tom.   The  bottom  grade  of  trenches  T  and  U  is  figured  in  drawings. 

The  bidder  can  ascertain  the  relative  amount  of  earth,  slate,  ete.,  to 
be  excavated  from  trenches  from  personal  inspection  and  such  soundings 
as  he  may  desire  to  make. 

The  bottom  of  all  trenches  must  be  horizontal;  where  diflferences  in 
the  depth  occur  steps  should  be  made,  and  no  sloping  trenches  will  be 
allowed.  The  bottom  of  all  trenches  must  be  free  from  lumps  and  should 
be  even.  The  least  width  of  the  bottom  of  trenches  is  given  by  figures 
in  the  sketch.  Where  the  excavation  will  not  stand  vertically,  a  slope 
of  3  inches  for  every  foot  in  depth  wiQ  be  made. 

The  contractor  to  provide  narrow  ditches  to  keep  the  excavations 
clear  of  all  surface  water  caused  by  rain  and  natural  drains  of  the  soil. 

As  much  of  the  material  excavated  from  the  trenches  a«  will  be  re- 
quired for  refilling  trenches  after  foundation  walls  have  been  built  (about 
one-half)  will  be  left  all  along  both  sides  of  trenches,  but  it  nuist  be  de- 
posited far  enough  to  prevent  any  of  it  from  being  thrown  into  the 
trenches  for  walls  during  building  operations.  The  remainder  of  the 
excavations  from  trenches  will  have  to  be  deposited  at  the  sites  marked 
K  and  L  on  the  plan. 

Contractor  to  keep  out  all  water  that  may  interfere  with  his  opera- 
tions, at  his  own  expense. 

All  work  will  be  subject  to  the  approval  of  the  commandin^cr  officer, 
and  he  will  have  the  power  to  reject  or  condemn  any  work  which,  in  his 
opinion,  is  defective.  All  excavations  will  be  prepared  under  his  direc- 
tion and  to  his  satisfaction,  and  should  any  misunderstanding  arise  as  to 


416         REPORT  OF  THE  CHIEF  QF  ORDNANCE. 

the  import  of  an^hisg  contained  in  these  specifications,  the  explanation 
of  the  commanding  officer  will  be  binding  on  the  contractor. 

Approximate  excavation  for  leveling  site ^ 9, 050  cnbio  yards. 

Approximate  excavation  for  trenches  and  pits 730  onbic  yards. 

Total 9, 780  cubic  yards. 

All  surveying  will  be  done  by  the  contractor  at  his  own  expense,  ex- 
cept the  principal  lines  and  levels,  which  will  be  given  by  the  Ordnance 
Department.  Principal  lines:  A,  lines  of  exterior  face  of  water  table; 
B,  &ce  lines  of  top  of  interior  brick  piers;  0,  center  lines  of  all  crane 
piers.  Principal  levels:  1^  top  level  of  water  table;  2,  top  levels  of 
crane  piers  and  interior  bnck  piers.  The  work  of  leveling  l^e  site  and 
excavating  the  trenches  mast  commence  simultaneously  at  the  north 
end  and  must  be  carried  on  simultaneously  on  southward  over  the  en- 
tire width  uniformly  and  vigorously  in  order  to  allow  the  mason  work 
to  follow  in  the  same  maimer. 

Item  IL 

icason's  speoifioations. 
i.  SefiUing  and  grading. 

After  the  walls  and  piers  are  above  ground  the  trenches,  etc.,  must  be 
refilled  and  solidly  rammed  around  walls  and  piers  by  the  contractor  for 
the  mason  work.  He  is  also  to  fill  and  grade  the  grounds  around  out- 
side walls  for  a  distance  of  15  feet  on  sdl  sides  of  the  building.  All 
ground  Unes  around  building  must  slope  away  from  walls  as  shown,  and 
ground  must  be  tightly  rammed.  The  highest  points  of  ground  outride 
of  walls  will  be  one  foot  below  the  floor  line,  the  lowest  point  not  lower 
than  one  foot  below  highest  point. 

JH.  Oonorete, 

The  foundations  of  all  walls  and  piers  will  be  laid  on  a  bed  of  con- 
crete at  the  bottom  of  the  excavations.  The  depth  and  all  other  dimen- 
sions of  concrete  beds  are  shown  in  drawings.  The  concrete  shall  be 
formed  of  sound  broken  stone,  not  exceeding  two  inches  at  their  gi*eat- 
est  diameter  and  of  a  quality  approved  by  the  commanding  officer. 
All  stone  in  any  way  larger  is  to  be  thrown  out.  The  sand  to  be  used 
must  be  of  a  coarse  grain,  clean  and  sharp,  and  free  from  loam. 

The  cement  must  be  equal  in  quality  to  the  best  Bosendale  cement, 
and  made  by  manufacturers  of  established  reputation;  it  must  be  fresh 
and  very  fine  ground,  and  in  well  made  and  lined  casks.  The  tensile 
strength  of  a  specimen  twenty-four  hours  after  molding,  air-dry,  must 
not  be  less  than  80  pounds  per  square  inch  of  section.  To  insure  its 
good  quality  all  the  cement  tonished  by  the  contractor  will  be  subject 
to  inspection  and  rigorous  tests,  and  if  found  of  improper  quality  will 
be  branded  and  must  be  immediately  removed  from  the  site.  The  con- 
tractor shall  at  all  times  keep  in  store  at  some  convenient  x>oint  in  the 
vicinity  of  the  work  a  sufficient  quantity  of  cement  to  allow  ample  time 
for  the  tests  to  be  made  without  delay  to  the  work  of  construction.  The 
commanding  officer  shall  be  notified  at  once  of  each  delivery  of  cement. 
It  shall  be  stored  in  a  tight  building,  and  each  cask  must  be  raised  several 
inches  above  the  ground  by  blocking  or  otherwise. 

The  materials  for  concrete  to  be  cleaned  from  dirt  and  dust  before 
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being  nsed'^  to  be  mixed  dry  in  proper  boxes  in  the  following  propor- 
tion :  One  part  by  measure  of  cement  to  two  parts  of  sand  and  five  parts 
of  broken  stone. 

The  sand  will  be  put  into  the  box  first  and  spread  out;  the  cement 
will  be  spread  over  the  sand  then,  and  both  will  be  turned  over  three 
times  to  assure  a  uniform  mixture.  The  stone,  having  been  well  wetted, 
is  next  added  and  all  ingredients  are  turned  over  twice  with  shovels, 
adding  a  moderate  quantity  of  water  to  produce  a  mixture  of  proi>er  con- 
sistency. 

The  mixing  is  to  be  done  near  the  place  of  laying,  the  concrete  to  be 
laid  immediately  after  mixing  into  wetted  ground  and  to  be  thoroughly 
compacted  with  heavy  tampers  till  the  water  flushes  to  the  surface. 
The  concrete  shall  be  allow^  to  set  for  about  twenty-four  hours  before 
any  work  shall  belaid  upon  it;  the  time  of  setting  can  be  reduced  only 
by  permission  of  the  commanding  officer.  IN'o  walking  over  or  work- 
ing upon  it  shall  be  allowed  while  it  is  setting. 

3.  Cut  stone. 

All  cut  stone  required  for  the  new  building  is  shown  on  Plate  No.  4 
of  the  di*awings,  and  comprises  the  following: 

1.  The  water  table  and  tiie  door-sUls  of  sizes  and  shai>es  as  s)iownon 
drawings. 

Bed  and  build  of  this  stone  to  be  trued  and  smoothed  with  a  good 
point  finish;  all  exposed  surfaces  (the  top  of  door-sills  entirely)  to  have 
the  same  finish  as  that  of  the  already  finished  part  of  the  gun  factory. 

The  water  table  to  be  furnished  in  lengths  not  less  than  figured  in 
drawings,  but  contractor  may  double  lengths  at  his  option. 

2.  Eighty-one  cap-stones  or  piers  for  columns  of  crane  bridges  and 
building  of  sizes  shown  in  detail  drawings.  These  stones  to  be  square 
and  to  have  parallel  and  true  bearings  top  and  bottom  (point  finish). 
The  top  must  be  smoothly  finished;  the  sides  to  have  rock  faces.  Four 
2-inch  holes  to  be  cut  in  each  stone  firom  top  to  bottom,  to  figures  given 
in  drawing. 

All  cut  stone  described  is  to  be  of  first-class  hard  blue  limestone,  or 
of  other  hard  and  suitable  stone  of  approved  quality,  similar  in  ap- 
pearance to  that  of  north  wing,  free  from  all  defects,  and  uniform  in 
color.  The  bidder  to  submit  with  his  bid  a  sample  or  samples  of  stone, 
showing  texture  and  the  different  kinds  of  finish  required,  and  on  which 
his  bid  is  based. 

The  stones  shall  be  cut  to  exact  dimensions,  and  all  angles  and  arrises 
shall  be  true,  well  defined,  and  sharp.  All  beds,  builds,  and  joints  shall 
be  dressed  for  the  full  depth  of  the  stone;  all  joints  to  be  very  close. 

The  contractor  to  do  all  cutting  in  place  which  is  necessary  for  the 
completion  of  any  work  on  the  building. 

Stone  masonry. 

The  foundations  of  all  exterior  walls  of  the  building  below  the  water 
table  are  to  be  built  of  nibble  masonry. 

The  stone  for  this  rubble  masonry  will  be  furnished  by  the  contractor, 
and  must  be  of  sound  limestone  ftom  a  layer  and  quarry  approved  by  the 
commanding  officer. 

The  foundation  walls  are  to  be  built  upon  a  bed  of  concrete,  as  de- 
scribed heretofore.  AU  stone  resting  direct  on  the  concrete  must  be 
imbedded  in  pure  domestic  cement  of  approved  quality;  the  rest  of  tho 
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rubble  masonry  to  be  laid  in  hydraulic  cement  mortar;  all  stone  to  be 
laid  on  its  natural  bed.  All  beds  and  joints  must  be  full  of  mortar,  and 
no  grouting  or  filling  of  joints  will  be  allowed  after  the  stones  are  in 
place.  The  work  must  be  thoroughly  bonded.  For  the  outside  face  o£ 
walls,  at  least  for  a  depth  of  12  inches  below  the  water  table,  stones 
should  be  selected  with  exposed  faces  smooth  and  clean. 

Top  and  sides  of  the  rubble  masonry  to  be  finished  perfectly  straight, 
aud  top  to  form  a  uniform  horizontal  and  level  bearing  throughout  for . 
the  water  table  and  the  brickwork.  Joints  to  be  full  of  mortar,"  close, 
and  well  flushed  up.  All  face  joints  above  ground,  and  also  all  joints  in 
water  table  and  in  window-sills  to  be  pointed  with  pure  cement,  applied 
before  its  setting. 

All  stones  to  be  wetted  and  all  waUs  underground  to  be  cemented  on 
outside. 

Mortar  for  the  rubble  masonry  shall  be  prepared  from  cement  of  the 
same  quality  as  specified  for  concrete — one  part,  by  measure,  of  cement 
to  two  parts  of  clean,  sharp,  screened  sand. 

These  ingredients  shall  be  thoroughly  mixed  dry.  A  moderate  quan- 
tity of  water  is  cafter  ward  added  to  produce  a  paste  of  proper  consistency ; 
the  whole  to  be  thoroughly  mixed  with  hoes.  In  measuring  cement,  it 
shall  be  packed  as  received  from  the  manufacturer.  The  mortar  shall 
be  freshly  mixed,  in  proper  boxes  for  the  work  in  hand,  and  no  mortar 
must  be  used  that  had  become  hard  or  set. 

All  rubble  masonry  is  to  be  built  to  the  dimensions  shown  on  the 
drawings. 

It  may  be  necessary  to  excavate  the  trenches  for  foundation  walls  on 
some  points  to  a  greater  depth  than  shown  on  drawings. 

In  all  such  cases  the  contractor  will  build  the  increased  amount  of 
masonry.  Therefore,  in  addition  to  his  bid  for  the  whole  work,  he  will 
give  the  price  per  cubic  yard  for  which  he  will  furnish  any  masonry  in 
excess  of  that  shown  on  the  plans. 

The  upper  or  capstone  of  each  pier  for  columns  of  traveling  crane 
must  be  solidly  bedded,  with  top  side  dressed  square  and  level  to  re- 
ceive columns.  The  holes  for  foundation  bolts  to  be  in  perfect  line  with 
axis  of  building.  Foundation  bolts  will  be  fiirnished  by  the  Ordnance 
Department. 

The  contractor,  at  his  own  expense,  must  conduct  the  water  away 
from  any  point  where  masonry  is  being  laid,  by  the  use  of  trenches, 
pipes,  or  other  efficient  means,  and  must  prevent  water  from  flowing 
over  the  masonry  till  it  is  fully  set.  Under  no  circumstances  shall  ma- 
sonry be  laid  in  water. 

BricJc  mmonry. 

Contractor  to  furnish  all  brick  masoQry  in  walls  and  piers,  as  shown 
on  plans. 

The  brick  masonry  of  all  exterior  walls  to  commence  on  top  of  the 
rubble  masonry,  and  of  all  other  walls  and  piers  to  commence  on  a  bed 
of  concrete,  except  where  shown  otherwise  on  plans. 

All  brickwork  below  the  floor  line  to  be  laid  in  best  hydrauhc  cementj 
and  rock-lime  mortar,  mixed  in  the  proportion  of  one  part  cement,  one- 
half  part  lime,  and  two  parts  sand,  properly  mixed,  as  much  at  a  time 
as  can  be  used  before  setting  5  no  cement  mortar  to  be  used  after  it  had 
been  once  set, 

Said  cement  mortar  to  be  t|s<)4  to  a  height  in  level  with  the  floor  line 
pf  the  building,  at  \^hich  point  the  last  course  shall  be  evenly  and 
gjnoothly  pargctted  over  with  qement, 
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The  bricks  shall  be  of  best  quality  of  hard-burnt  bricks,  burnt  hard 
entirely  throughout,  regular  and  uniform  in  shape  and  size  and  of  com- 
pact texture.  To  insure  their  good  quality,  the  bricks  fornished  by  the 
contractor  will  be  subject  to  inspection  and  rigorous  tests,  and  if  found 
of  improper  quality  will  be  condemned;  the  character  of  the  tests  to  be 
determined  by  the  commanding  officer. 

Ko  bats  shall  be  used  without  his  xx^rmission,  but  nothing  smaller 
than  half  bricks. 

Foundation-bolts  and  washers  to  be  built  into  brick  piers  of  crane 
columns,  as  shown  on  detail  drawings. .  They  must  be  placed  careftilly 
by  means  of  a  templet,  and  in  proper  height  for  the  cast-iron  base-plates 
to  be  screwed  down.  The  space  in  the  pocket  around  bolts  to  be  cast 
out  with  pure  cement  to  top  of  brickwork. 

Bricks  must  not  be  dumped,  but  must  be  piled  at  the  site  at  places  to 
be  designated.    Bricks  injured  by  being  driven  over  wiU  be  rejected. 

Bids  will  be  received  for  the  whole  work  comprised  in  items  I  and  II, 
combined. 

The  work  must  commence  soon  after  the  date  of  the  notification  by 
the  commanding  officer  of  the  award  of  the  contract.  It  must  commence 
at  the  north  end,  and  must  be  pushed  uniformly  for  the  whole  width  of 
the  building,  and  rigorously,  and  the  whole  work  must  be  completed 
within  three  months  from  the  time  of  notification  of  the  award  of  the 
contract. 

A  penalty  of  $30  will  be  exacted  for  each  and  every  day  of  delay  be- 
yond the  time  for  the  completion  of  the  whole  work. 
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SPECIFICATIONS  FOR  THE  DELIVERY  AND  ERECTION  OF  THE  IRON- 
WORK FOR  THE  SOUTH  WING  OF  THE  ARMY  GUN  FACTORY,  WATER- 
VLIET  ARSENAL,  WEST  TROY,  N,  Y,,  AS  PER  ACCOMPANYING  DRAW- 
INGS. 

CONDITIONS. 

The  drawings  and  specifications  are  intended  to  be  alike  in  every 
respect;  but  any  work  shown  on  the  drawings  and  not  particularly 
described  in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work  as  specified  or  shown,  is  to  be  done  by  the  con- 
tra4jtor  without  extra  charge,  the  same  as  if  it  were  shown  or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to 
be  liable  for  all  penalties  and  all  damages  to  life  and  limb  that  may  occur 
owing  to  his  negligence  or  that  of  his  employes  during  the  erection  of 
the  building.  No  claim  for  extra  work  shall  be  made  unless  before  the 
performance  of  such  extra  work  the  commanding  officer  shall  have 
first  authorized,  in  writing,  such  extra  work;  nor  unless  before  the  per- 
formance of  such  extra  work,  the  price  to  be  paid  therefor  shall  like- 
wise first  have  been  agreed  upon,  in  a  manner  as  required  by  law,  be- 
tween the  Government  and  the  contractor,  and  done  in  obedience  to  a 
written  order  from  the  commanding  officer,  given  before  the  perform- 
ance of  such  extra  work. 

All  necessary  detail  drawings  will  be  furnished,  and  any  work  not  in 
conformity  with  such  drawings  or  differing  from  the  requirements' of 
the  drawings  or  specifications,  or  not  otherwise  approved  by  the  com- 
manding officer,  will  be  rejected,  and  must  be  removed,  remade,  and 
replaced;  and  all  work  or  material  injured  or  destroyed  thereby  must 
be  made  good  at  the  contractor's  expense.  The  Government  reserves  the 
right  to  annul  and  cancel  the  contract  in  case  the  contractor  neglects 
or  refuses  to  remove  work  rejected  and  to  replace  the  same  within  three 
days  after  having  been  notified,  in  strict  conformity  with  the  drawings 
and  specifications,  and  according  to  the  instructions  of  the  command- 
ing officer;  and  in  case  the  contract  is  so  annulled,  all  materials  fur- 
nished and  the  work  done  in  accordance  with  the  drawings  or  specifi- 
cations, at  the  time  the  contract  is  rescinded,  is  to  be  paid  for  at  the 
schedule  prices  on  which  the  contract  price  is  based,  and  no  claim  will 
be  allowed  for  any  profit  on  work  not  completed  at  the  time  the  contract 
is  canceled.  The  Government  reserves  the  right  to  employ  other  parties 
to  remove,  replace,  or  complete  the  work,  holding  the  contractor  for 
any  diflference  in  cost  between  the  actual  cost  and  the  unpaid  balance 
of  the  contract;  also  for  the  fixed  fines  provided  in  the  contract  in  case 
of  failure  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is 
to  be  furnished  to  the  Government  on  signing  the  contract,  which  sched- 
ule shall  be  the  basis  for  all  payments  on  account  of  the  contract. 
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Payments  will  be  made  at  thorequest  of  the  contractor  notoftcner^ 
than  once  a  month,  based  on  a«2i  estimate  made  by  the  commanding 
officer,  of  the  amcmnt  of  work  done  and  of  the  value  thereof,  according 
to  the  terms  of  the  contract.  The  first  such  estimate  shall  be  of  the 
amount  or  quantity  and  value  of  the  work  done  since  the  contractor 
commenced  the  performance  of  the  contrstct  on  his  i)art.  And  every 
subsequent  estimate,  except  the  final  one,  shall  be  of  the  amount  or 
quantity  and  value  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Government  will  pay  the  contractor  90  per  cent  of  such  esti- 
mated value  upon  each  such  estimate  being  made. 

On  the  expiration  of  thirty  days  after  the  completion  of  the  contract 
and  the  a»cceptance  of  the  whole  work  the  Government  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  from  tlie  contract 
price  the  amount  or  value  of  all  such  sums  as  shall  tlieretofore  have  been 
paid  to  the  contractor  under  any  of  the  provisions  of  the  contract;  also 
aU  such  sums  as  shall  have  been  reserved  or  retained. 

All  payments  made  on  work  during  its  progress  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  acce])tance 
of  the  work  executed;  but  the  contractor  shall  be  liable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  completed. 

The  contractor  must  have  some  competent,j)erson  on  the  work  to  re- 
ceive instructions  and  see  when  Ids  particular  work  is  re(iuired.  Sub- 
contractors will  not  be  recognized. 

The  Government  reserves  the  right  to  make  any  alteration  in  the  plans, 
forms,  construction,  detail,  or  execution  described  by  the  drawings  or 
specifications,  without  invalidating  or  rendering  void  the  contract;  and 
in  case  of  any  difference  in  expense  an  addition  to  or  abatement  from  the 
said  contract  amount  shall  be  made  in  the  ratio  or  proportion  such  work 
may  be^r  to  the  whole  contract  work  agreed  to  be  performed,  and  the 
same  to  be  determined  a«  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commanding  officer  and 
such  inspectors  as  he  may  designate. 

Contractors  will  be  notified  in  writing  of  any  changes  in  said  posi- 
tions. 

The  commanding  officer  will  give,  on  demand,  such  interpretations, 
either  verbally  or  by  writing  or  drawing,  as  in  his  judgment  the  nature 
of  the  work  may  require,  having  particular  cape  that  any  and  all  work 
done,  and  material  used  for  the  work,  be  such  as  hereinafter  described. 
He  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause  and  decide  upon  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  upon  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  such 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work,  and  have  his  portion  of 
the  materials  and  work  in  readiness  as  it  may  be  wanted  to  work  into 
the  building,  he  will  be  held  accountable  for  all  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opinion,  report,  and  decision  on  all  matters  of  the  commanding 
officer  will  be  binding  and  conclusive.  ^ 

A  railroad  track,  connecting  with  the  D.  &  H.  Company's  track,  nins 
close  by  the  site  for  the  south  wing,  as  shown  on  Plate  1,  which  will 
enable  the  contractor  to  transport  all  building  material  to  the  site  per 
rail.  But  the  contractor  must  unload  all  material  as  soon  as  received, 
or  else  he  may  put  his  loaded  cars  on  such  sidings  and  to  such  extent 
as  may  be  determined  by  the  commanding  officer. 
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MATERIALS  AND  WORKMANSHIP. 

AH  materials  of  every  kind  and  description  must  be  of  the  very  best 
quality,  and  anything  necessary  to  the  completion  of  the  work,  as 
shown  in  drawings,  and  as  directed  by  these  specifications,  is  to  be 
executed  in  the  most  thorough,  substantial,  neat,  and  workmanlike 
manner,  to  the  entire  satisfaction  of  the  commanding  officer,  to  whom 
every  facility  is  to  be  given  by  the  contractor  for  inspecting  the  work 
as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  is 
to  provide  all  tools,  derricks,  hoists,  scaffolding,  planks,  runs,  horses, 
and  all  mechanical  appliances  for  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  taken  from  such 
hydrants  or  other  sources  as  will  be  designated  by  the  commanding 
officer,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  the  drawings  are  to  be  followed  in  all  cases 
in  preference  to  scale  measures,  and  the  wording  of  specifications  takes 
precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the 
work  is  not  explained  by  the  drawings,  accompanied  by  a  detailed 
description  of  the  sizes  of  the  various  parts  and  the  method  of  their 
union,  the  contractor  shall,  in  all  cases,  before  the  execution  of  the 
work,  submit  to  the  commanding  officer  for  his  indorsement  a  detailed 
specification  for  the  same.  He  shall  be  at  liberty  to  alter  and  amend 
such  specifications  if,  in  his  opinion,  the  work  as  described  is  not  of 
materials,  proportions,  or  workmanship  best  adapted  for  the  purpose 

IRONWORK. 

The  materials  to  be  used  in  the  construction  to  be  of  iron,  mild  st-eel, 
etc.,  as  specified,  and  all  the  iron  and  steel  to  be  of  domestic  manu- 
facture. 

All  plating,  the  I-beams,  channel-bars,  angle  and  tee-bars  to  be  of 
wrought-iron  or  mild  steel  of  a  tensile  strength  and  a  ductility  as  here- 
inafter specified. 

All  castings  to  be  made  of  the  best  quality  pig-iron. 

All  material  to  be  tested  will  be  submitted  in  lots.  All  pieces  of  the 
same  kind,  size,  shape,  and  weight  per  unit  comprise  one  lot. 

The  contractor  will  notify  the  commanding  officer  whenever  one  or 
more  lots  are  ready  for  inspection,  either  at  Ms  works  or  at  the  rolling 
milU  The  commanding  officer  will  send  an  inspector  to  that  place,  who 
will  designate  such  pieces  of  each  lot  as  he  may  desire  from  which  bars 
for  tensile  tests,  etc.,  should  be  cut  in  the  direction  of  th^  fiber.  Only 
one  test  bar  is  to  be  taken  from  each  piece.  The  test  bars  will  be  cut 
out  in  the  presence  of  the  inspector  and  stamped  by  him.  The  tensile 
teats  will  be  made  at  the  place  of  inspection,  and  if  facilities  for  testing 
do  not  exist  there  the  bars  wiU  be  sent  for  test  to  this  arsenal.  All 
pieces  forming  the  lot  will  be  stamped  by  the  inspector,  and  if  the  tests 
are  made  at  the  place  of  inspection,  after  satisfactory  tests  have  been 
obtained,  but  if  the  tests  should  not  be  made  at  that  place,  the  pieces 
will  be  stamx>ed  before  the  departure  of  the  inspector. 

The  number  of  test  bars  required  is  as  follows : 

From  each  lot,  forming  150  pieces,  or  any  fraction  thereof,  two  pieces 
wiU  be  selected  for  test.  The  lot  wU  be  accepted  as  to  tensile  strength 
and  elongation  if  both  tests  are  satisfactory.    If  both  are  unsatisfac- 
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tory,  the  lot  will  be  rejected.  If  one  test  fails,  a  third  bar  may  be 
selected  for  test,  and  the  result  of  this  third  test  will  decide  the  accept- 
ance or  nonacceptajice  of  the  whole  lot. 

From  lots  exceeding  150  pieces,  two  test  pieces  will  be  required  for 
every  100  pieces  or  any  fraction  of  100.  The  acceptance  of  the  bars  to 
be  determined  by  the  results  of  the  tests  in  the  manner  above  set  forth. 

The  construction  of  all  structures  to  be  furnished  is  based  on  mate- 
rial of  a  tensile  strength  of  not  less  than  50,000  pounds  per  square  inch, 
an  elastic  limit  of  not  less  than  32,000  pounds  per  square  inch,  with  23 
per  cent  elongation  in  8  inches. 

Should  the  use  of  wrought  iron  be  directed  for  any  part  of  the  work, 
the  tensile  strength  in  pounds  x>^r  square  inch  of  test  bars  of  tensile 
members  shall  be  determined  after  the  formula 

Ko  /wi        '^)^^^  X  ^rea  of  original  bar  ...  .    .     ,     . 
52,000  -  circinakence  of  ori^naTbJTr  (^^^  ^^  ^"^^^)- 

The  elongation  must  be  20  per  cent. 

All  shaped  iron  must  show  by  the  test  pieces  a  tensile  strength  in 
pounds  per  square  inch  of — 

^^  ^^,v        7,000  X  area  of  original  bar      .^,         ,         ^.        «     ^ , 

^^^  -  dTl^aiaS^ce  of  original  bar>  ^''^^  an  elongation  ot  not  less 
than  12  per  cent. 

Of  the  whole  lot  of  eye-bars  three  full  size  eye-bars,  with  eye«  of  flat 
bars  and  three  of  round  bars,  will  be  submitted  for  test  to  destruction. 

The  eye-bars  will  be  accepted — 

1st.  If  not  more  than  one- third  of  the  bars  tested  break  in  the  eye;  or, 

2d.  If  more  than  one-third  do  break  in  the  eye  and  the  average  of 
tests  of  those  which  so  break  shows  a  tensile  strength  in  pounds  per 
square  inch  or  original  bar  given  by  the  formula — 

52,  OOe-"^!*^  _><_?E^-?f  9?pn^,  J??_500  x  width  of  bar  (all  in  inches). 
^  Circumference  of  original  bar 

Bye-bars  will  be  sent  for  test  to  this  arsenal,  if  the  contractor  has  no 
facilities  to  make  same  at  or  near  his  works. 

If  the  contriictor  desires  to  test  additional  and  more  than  three  eye- 
bars,  such  tests  will  be  made  at  his  expense  under  the  supervision  of 
the  Government. 

The  material  must  undergo  also  bending  tests  whenever  required  by 
the  inspector.  The  test  bars,  which  may  be  similar  in  size  to  those  for 
tensile  tests,  must  stand  bending  over  double  under  the  hammer  when 
cold,  hot,  and  when  heated  to  a  uniform  cherry  red  and  quenched  in 
water. 

The  tensile  tests  of  bars  and  shapes  alone  will  not  be  considered  suf- 
ficient for  their  acceptance  by  the  Government,  and  all  tested  bars  and 
shapes  will  be  examined  either  at  the  contractor's  works  or  when  de- 
livered at  this  arsenal  for  soundness  and  smoothness,  before  being 
painted. 

All  built  members  must  be  examined  before  leaving  the  works  of  the 
contractor,  and  when  finished  they  must  be  true  and  free  from  twists, 
kinks,  buckles,  or  open  joints  between  component  pieces. 

AU  abutting  surfaces  of  compression  members,  except  flanges  of 
plate  girders,  must  be  planed  or  turned,  or  carefully  chipped  and  filed, 
if  machining  is  impracticable,  to  even  bearings  so  that  they  shall  be  in 
such  contact  throughout  as  may  be  obtained  by  such  means.  All  fin- 
ished surfaces  to  be  protected  with  white  lead  or  tallow. 
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The  contractor,  before  finishing  all  columns  and  box-girders  for  crane 
bridges,  will  finish  and  submit  for  inspection  one  column  and  one  box- 
girder  of  each  kind.  The  inspector  will  determine  whether  workman- 
ship and  finish  are  satisfactory,  and  if  not  what  has  to  be  done  to  meet 
the  requirements. 

The  contractor  will  notify  the  commanding  officer  in  due  time  of  any 
inspection  required  under  the  above  provisions. 

AH  parts  of  the  metal  work  will  be  finally  inspected  when  erected  in 
position  in  the  building,  and  this  inspection  will  decide  about  the  final 
acceptance  of  the  work  or  any  part  of  it  by  the  Government. 

The  minimum  weights  and  sizes  of  all  metal  parts  are  shown  on  the 
plans,  and  any  materials  delivered  at. the  buildings  which  are  not  of 
the  prescribed  weights  or  sizes  will  be  rejected. 

All  pin-holes  of  pin-connected  trusses  to  be  very  accurately  spaced, 
the  distance  between  outsides  of  holes  in  tension  members  to  be  sV 
le^s  than  the  figured  distance  between  outsides  of  finished  pins;  and 
the  distances  between  insides  of  holes  in  compression  members  to  be 
^V  iwch  greater  than  figured  distance  between  insides  of  finished  pins. 

All  pin-holes  to  be  drilled  on  axes  of  members,  aud  to  exceed  in  di- 
ameter those  of  the  finished  pins  by  not  more  than  3^2  inch. 

Heads  of  all  eye-bars  to  be  formed  of  dimensions  as  shown  on  draw- 
ings, and  the  process  of  manufacture  to  be  approved  by  the  command- 
ing officer. 

Threads  of  all  screw  ends  to  be  upset  after  screwing  up  nuts,  to 
prevent  the  latter  from  working  loose. 

On  one  side  of  splice-i>lates  of  girders  of  crane-bridge  must  be  dila- 
tation holes,  of  larger  diameter  than  that  of  bolts  (as  shown  in  details). 
The  corresponding  holes  in  web  of  box-girder  to  be  concentric  with  the 
dilatation  holes  of  the  splice-plates,  and  to  be  drilled  and  tapped  for 
the  connecting  bolts.  The  joints  between  box-girders  are  not  close,  to 
provide  for  expansion. 

Dilatation  holes  are  provided  in  all  beams  and  girders,  connecting 
crane  columns  and  girders  with  the  roof  of  side  aisles  and  walls  of 
building. 

The  metal  of  all  parts  of  castings  to  be  uniform  and  of  thickness 
shown  in  drawings.  The  castings  must  be  sound  and  free  Irom  flaws, 
blow-holes,  etc.     Surfaces  to  be  true  and  straight. 

Bolt  and  rivet  holes  to  be  drilled  or  cored;  no  Shipped  holes  wiU  be 
allowed.  All  surfaces  must  be  faced  which  are  designated  so  on  draw- 
ings, or  in  these  specifications,  or  necessarily  to  be  faced  to  make  the 
construction  perfect  and  complete. 

All  surfaces  of  castings  bearing  on  stones  must  be  planed.  Top  of 
base-plates  of  columns  of  crane-bridge  and  columns  siipporting  roof  in 
west  aisle  to  be  also  planed  true  and  parallel  with  bottom  surface. 
These  plates  must  be  uniform  in  thickness,  and  must  be  carefully 
bedded. 

All  surfaces  of  contact  between  metals  not  designated  to  be  faced 
must  be  even  and  properly  chipped.  In  all  cases  the  bearings  must  be 
full  and  true. 

All  columns  must  be  set  plumb  on  true  beds. 

All  girders  and  beams  to  be  set  level,  except  otherwise  directed. 

Rails  for  traveling  cranes  to  be  of  rolled  steel;  their  shape  and  con- 
nection with  girder -boxes  are  shown  on  drawings. 

All  rails  must  be  perfectly  straight,  top  and  sides  of  their  thread  must 
be  planed  true  to  gauge,  and  the  rails  when  in  place  must  be  in  per- 
fect alignment  and  their  top  must  have  a  uniform  and  true  level  ii^om 
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end  to  end  of  craneways.  Packing  nnder  the  rails  must  be  avoided, 
and  any  packing  required  for  leveling  the  runways  must  be  done  in  the 
joints  of  top  of  columns  with  girders,  or  in  the  joints  of  base  of  columns 
with  base  plates.  The  distance  from  center  to  center  of  rails  of  the 
runways  forming  the  supports  for  the  same  crane  must  be  correct 
throughout,  and  the  greatest  variation  permissible  at  any  one  place 
must  not  exceed  -^  of  one  inch.  In  order  to  i)rovide  for  this,  the  con- 
tractor for  the  ironwork  must  himself  verify  the  position  of  all  cast-iron 
shoes  set  and  built  into  walls  by  the  contractor  for  the  mason  work, 
and  any  cutting  or  packing  on  braces  or  girders  necessary  to  obtain  the 
coiTcct  conditions  must  be  done  by  the  contractor  for  the  ironwork 
without  extra  compensation.  -AH  cast-iron  shoes  built  into  walls  will 
be  hoisted  in  place  and  set  by  the  contractor  for  tlie  mason  work,  but 
the  ciist-iron  shoes  for  the  roof-trusses  of  main  roof  and  the  base-plates 
for  all  iron  columns  of  crane-bridges,  etc.,  will  be  put  in  place  by  the 
contractor  for  the  iron  work.  All  anchors  for  cast-iron  shoes  in  walls 
must  be  furnished;  only  the  foundation  bolts  for  the  base  x)lates  of  col- 
umns will  be  furnished  by  the  Ordnance  Department. 

All  brace-rods  to  be  of  "Burden  '^  H.  B.  &  S.  iron. 

Rivets  to  be  of  best  quality. 

,The  diameter  of  rivets  must  not  be  more  than  -^  inch  smaller  than 
the  hole  they  are  to  fill. 

Rivets  to  be  heated  to  a  uniform  light-red  heat  before  driving.  Ko 
drift-i>ins  must  be  used;  holes  to  be  reamed  out  till  tnie. 

All  rivets,  when  driven,  must  completely  fill  the  holes  and  have  full 
heads,  well  formed.    Sizes  of  rivets  are  given  in  the  drawings. 

Bolts  to  be  furnished  wherever  shown  in  the  drawings  or  called  for 
in  these  specifications,  or  otherwise  necessary  for  the  completion  of  the 
work.    Washers  under  all  nuts,  and  under  heads  where  necessary. 

All  iron  parts  to  receive  one  coat  of  good  mineral  paint  in  pure  lin- 
seed oil  after  inspection  before  leaving  the  shop,  and,  in  addition,  all 
parts  inaccessible  to  painting  shall  receive  a  coat  of  paint  before  being 
assembled  together. 

After  erection  and  approval  they  shall  receive  a  final  heavy  coat  of 
the  above  paint,  except  the  ironwork  or  skylights,  which  shall  receive 
two  coats. 

Contractor  to  erect  all  false  work,  scaffolding,  derricks,  hoists,  etc., 
necessary  for  the  prosecution  of  his  work,  and  he  assumes  all  liability  in 
case  of  accident  to  men  or  material. 

The  workmanship  on  all  material  must  be  first  class  in .  every  detail, 
and  any  work  objected  to  must  be  made  satisfactory. 

The  contractor  is  to  furnish,  erect  in  place,  and  finish  the  following: 

1.  Twenty-two  (22)  trusses  for  main  roof,  with  sliding  and  stationary 
shoes  and  all  other  castings,  as  shown  on  draAdngs,  each  truss  to  have 
riveted  to  it  thirty-four  cast-iron  angles  for  the  reception  of  wooden 
purlins,  as  shown.  Two  f -inch  screw  bolts,  of  ample  length  to  fasten  4 
by  8  inch  wooden  purlins  to  such  angles,  must  be  furnished  to  each 
angle.    Washers  under  each  bolt-head. 

2.  Ten  (10)  iron  skylights  on  roof  of  west  aisle,  as  shown  in  drawings 
and  details;  all  to  be  complete,  except  glass  and  felt.  Contractor  to 
put  aU  ironwork  in  roofs,  stated  in  items  1  and  2,  in  place,  and  to  put 
on  all  wind  bracing  as  shown.  Everything  must  oe  completely  finished 
for  the  carpenter  to  put  on  purlins  and  roofing. 

3.  The  ironwork  for  the  roof  of  east  aisle.  There  are  twenty-three 
trusses,  their  construction  being  combined  of  wood  and  iron.  These 
trusses  are  connected  with  the  columns  of  the  eastern  runway  of  travel- 
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ingeiaiKi  in  main  aisle  by  girders  formed  of  two  I-beams,  while  ttie  up- 
per braces  connect  the  box-girders  with  the  upper  rafter-shoe. 

4.  The  ironwork  for  the  roof  of  west  aisl^i  There  are  also  twenty- 
three  trusses  of  a  combined  construction  of  wood  aihd  iron.  Each  truss 
lias  an  iron  column  forming  a  middle  support  for  girders  and  rafters. 
These  columns  and  trusses  are  connected  to  walls  and  to  the  columns  of 
the  western  runway  of  traveling  crane  in  main  aisle  by  girders  made  of 
two  I-beams.  The  upper  I-braces  connect  the  box- girders  of  crane  run- 
way with  the  upper  rafter-shoe.  All  base  plates  for  columns  to  be  fur- 
nislied.  Fourteen  of  these  are  double  for  crane  and  roof-columns,  and 
nine  single  for  roof-columns  only.  All  bolts  and  washers  for  connecting 
wooden  parts  of  roof-trusses  (specifted  in  items  3  and  4)  to  iron  parts  or 
with  each  other,  as  shown  on  drawings,  must  be  furnished  by  the  con- 
tractor for  the  ironwork. 

All  cast-iron  shoes,  anchors,  and  plates  resting  in  walls  of  building 
must  be  furnished  at  the  proper  time  to  avoid  delay  in  the  construction 
of  the  walls  of  the  building.  Except  these  castings  the  contractor  is  to 
hoist  all  ironwork  in  plac«  and  to  assemble  and  finish  the  construction. 

5.  All  ironwork  for  the  two  runways  for  traveling  crane  in  main 
aisle  complete,  assembled,  finished,  and  erected. 

There  are  51  base-plates  for  columns  of  runways  (7  of  which  are  to 
be  in  existing  central  section),  51  columns  (7  of  which  in  central  sec- 
tion), and  50  girders  (6  of  which  in  central  section).  All  connections  to 
be  made  as  shown  in  drawings,  toj)  rails  of  runways  and  girders  to 
break  joints. 

The  7  columns  and  G  girders  located  in  existing  central  section  must 
be  connected  to  columns  and  girders  of  existing  runway  and  to  walls 
of  building  by  cutting  the  present  I-braces  and  making  connections  as 
shown  in  drawings. 

All  work  in  connection  with  the  erection  of  that  part  of  the  eastern 
crane  runway  which  extends  into  central  section  will  be  done  at  last, 
after  runways  in  south  wing  have  been  completely  erected. 

6.  All  ironwork  for  the  two  crane  runways  in  west  aisle,  completely 
erected,  assembled,  and  finished  with  all  bracing  to  roof  columns  and 
wall  of  building,  as  sliown  on  drawings.  There  are  14  columns  resting 
on  common  base-plates  with  roof  columns,  and  14  columns  resting  on 
separate  base-plates.  All  base-plates  to  be  furnished.  The  runways 
have  20  girders  with  top  rails,  all  as  shown  in  drawings.  Girders  and 
rails  to  break  joints. 

7.  Two  flights  of  iron  stairs  leading  to  the  top  of  girder-braces  in 
existing  central  section  near  west  wall,  with  all  necessary  ironwork  to 
(•omplete  landings,  all  as  per  drawings,  complete  and  erected  in  placlB. 
A  raiUng  of  1^-inch  pipe  is  to  be  made  on  stairs  and  landings  where  in- 
dicated on  drawings. 

The  ironwork  must  be  erected  during  the  construction  of  the  building 
in  such  a  manner  as  not  to  delay  the  work  of  other  contractors. 

All  ironwork  must  be  finished  and  delivered  at  the  site  of  the  build- 
ing by  the  time  the  walls  are  up  (probably  the  15th  of  November,  1891), 
and  must  be  erected  in  place  and  completely  finished  within  three 
months  after  the  completion  of  the  masonry  work,  except'such  parts  as 
enter  into  the  walls  of  the  building,  which  must  be  delivered  when  re- 
quired, so  as  not  to  delay  the  progress  of  any  work  thereon. 

Bidders^  will  make  a  bid  for  the  ironwork  delivered  and  completely 
erected  in  the  building. 

A  i)enalty  of  $50  will  be  exacted  for  ea<ih  and  every  day  of  delay  be- 
yond the  time  si)ecified  in  the  contract  for  the  completion  of  the  whole 
work. 
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SPECIFICATIONS  FOR  THE  EBECTION  AND  COMPLETION  OF  THE  SU- 
PERSTRUCTURE OF  THE  SOUTH  WING  OF  THE  GUN  FACTORY  BUILD- 
ING SITUATED  AT  THE  WATERVLIET  ARSENAL,  WEST  TROY,  N  T., 
AT  A  PLACE  MARKED  ON  THE  ACCOMPANYING  MAP,  SHEET  NO.  1, 
AND  ACCORDING  TO  THE  ACCOMPANYING  PLANS  AND  DRAWINGS. 

CONDITIONS. 

Tlie  drawings  and  specifications  are  intended  to  be  alike  in  every  re- 
spect; but  any  work  shown  on  tbe  drawings  and  not  particularly 
described  in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work,  as  specified  or  shown,  is  to  be  done  by  the  con- 
tractor without  extra  cliarge,  the  same  as  if  it  were  shown  or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to  be  lia- 
ble for  all  x)enalties  and  all  damages  to  life  and  limb  that  may  occur,  owing 
to  his  negligence  or  that  of  his  employes,  during  the  erection  of  the 
building.  No  claim  for  extra  work  shall  be  made  unless  before  the  per- 
formance of  such  extra  work  the  commanding  officer  shall  have  first 
authorized,  in  writing,  such  extra  work;  nor  unless,  before  the  perform- 
ance of  such  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
have  been  agreed  upon,  in  a  manner  as  required  by  law,  between  the 
Government  and  the  contractor,  and  done  in  obedience  to  a  written 
order  from  the  commanding  officer,  given  before  the  performance  of  such 
extra  work.  The  bidder  will  give,  in  addition  to  his  bid  for  the  whole 
work,  the  price  for  which  he  will  furnish  brick  masonry. 

All  necessary  detail  drawings  will  be  furnished,  and  any  work  not  in 
conformity  with  such  drawings  or  diifering  from  the  requirements  of  tlie 
drawings  or  specifications,  or  not  otherwise  approved  by  the  command- 
ing officer,  will  be  rejected,  and  must  be  removed,  remade,  and  replaced ; 
and  all  work  or  material  injured  or  destroyed  thereby  nuist  be  made 
good  at  the  contractor's  expense.  The  Government  reserves  the  right 
to  annul  and  cancel  the  contract  in  ease  the  contractor  neglects  or  re- 
fuses to  remove  work  rejected  and  to  replace  the  same  within  three 
days  after  having  been  notified,  in  strict  conformity  with  the  drawings 
and  specifications,  and  according  to  the  instructions  of  the  commanding 
officer;  and  in  case  the  contract  is  so  annulled,  all  materials  furnished 
and  the  work  done  in  accordance  with  the  drawings  or  specifications,  at 
the  time  the  contract  is  rescinded,  is  to  be  paid  for  at  the  schedule 
prices  on  which  the  contract  price  is  based,  and  no  claim  is  to  be  allowed 
for  any  profit  on  work  not  completed  at  the  time  the  contract  is  can- 
celed. The  Government  reserves  the  right  to  employ  other  parties  to 
remove,  replace,  or  complete  the  work,  holding  the  C/ontractor  for  any 
difference  in  cost  between  the  actual  cost  and  the  unpaid  balance  of  the 
contract;  also  for  tJie  fixed  fines  provided  in  the  contract  in  case  of 
failure  to  complete  the  work  within  the  time  specifie<l. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  fiased  is 
to  be  furnished  to  the  Government  on  signing  the  contract,  which 
schedule  shall  be  the  basis  for  all  payments  on  account  of  the  contract. 
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Paymonts  will  be  made,  at  the  request  of  the  contractor,  not  oftener 
than  once  a  month,  based  on  an  estimate  made  by  the  commanding 
ofiicer  of  the  amount  of  work  done  and  of  the  value  thereof,  a<?cording; 
to  the  terms  of  the'  contra<5t.  The  first  such  estimate^  shall  be  of  the 
amount  or  quantity  and  value  of  the  work  done  since  the  contractor 
commenced  the  performance  of  the  contract  on  his  part.  And  every 
subsequent  estimate,  except  the  final  one,  shall  be  of  the  amount  or 
quantity  and  value  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Government  will  pay  the  contractor  90  per  cent  of  such  esti- 
mated value  ui)on  each  such  estimate  being  made. 

On  the  expu-ation  of  thirty  days  after  the  completion  of  the  contract 
and  the  acceptance  of  the  whole  work  the  Government  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  fnmi  the  contract 
price  the  amount  or  value  of  all  such  sums  as  shall  theretofore  have 
been  paid  to  the  contractor  under  any  of  the  provisions  of  the  contract; 
also  all  such  sums  as  shall  have  been  reserved  or  retained,  except  as 
to  slating  and  copper  work,  for  which  such  retained  sums  will  not  be 
paid  before  the  expiration  of  one  year  after  the  completion  of  such 
work,  provided  it  has  given  satisfactory  proof  of  its  good  condition  dur- 
ing and  up  to  that  time. 

All  payments  made  on  work  during  its  i>rogress  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  acceptance 
of  the  work  eitecuted;  but  the  contractor  shall  be  liable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  completed. 

The  contractor  must  have  some  competent  person  on  the  work  to  re- 
ceive instructions  and  see  when  his  particular  work  is  required.  Sub- 
contractors will  not  be  recognized. 

The  Government  reserves  the  right  to  make  any  alteration  in  the 
plans,  forms,  construction,  detail,  or  execution  described  by  the  draw- 
ings or  specifications  without  invalidating  or  rendering  void  the  con- 
tract; and  in  case  of  any  difference  in  expense,  an  addition  to  or  abate- 
ment from  the  said  contract  amount  shall  be  made  in  the  ratio  or  pro- 
portion such  work  may  bear  to  the  whole  contract  work  agreed  to  be 
performed;  and  the  same  to  be  determined  as  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commaiuiing  officer  and 
such  inspexjtors  as  he  may  designate. 

Contractors  will  be  notified  in  writing  of  any  changes  in  said  posi- 
tions. 

The  commanding  officer  will  give,  on  demand,  such  interi)retation8, 
either  verbally  or  by  writing  or  drawing,  as  in  his  jiulgment  the  nature 
of  the  work  may  require,  having  particular  care  that  any  and  all  work 
done  and  material  used  for  the  work  be  suCh  as  hereinafter  described. 
He  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause,  and  decide  upon  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  upon  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  such 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work  and  have  his  portion  of 
the  materials  and  work  in  readiness,  as  it  may  be  wanted  to  work  into 
the  building,  he  wnll  be  held  accountable  for  iill  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opinion,  report,  and  decision  on  all  matters  of  the  commanding 
officer  wiU  be  bmding  and  conclusive. 

A  railroad  traek,  connecting  with  the  D.  and  H.  Company's  track,  runs 
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close  by  the  site  for  the  south  wing,  as  shown  on  Plate  1,  which  will 
enable  the  contractor  to  transport  all  building  material  to  the  site  per 
rail.  But  the  contractor  must  unload  all  material  a^  soon  as  received, 
or  else  he  may  put  his  loaded  cars  on  such  sidings  and  to  such  extent 
as  may  be  determined  by  the  commanding  officer. 

MATERIALS  AND  WORKMANSHIP. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best 
quality,  and  anything  necessary  to  the  completionof  the  work,  as  shown 
in  drawings  and  as  directed  by  these  specifications,  is  to  be  executed  in 
the  most  thorough,  substantial,  neat,  and  workmanlike  manner,  to  the 
entire  satisfaction  of  the  commanding  officer,  to  whom  every  facility  is 
to  be  given  by  the  contractor  for  inspecting  the  work  as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  is 
to  provide  all  tools,  derricks,  hoists,  scaffolding,  planks,  runs,  horses^ 
and  all  mechanical  appliances  for  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  taken  from  such 
hydrants  or  other  sources  as  wiS  be  designated  by  the  commanding 
officer,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  the  drawings  are  to  be  followed  in  all  cases  in 
preference  to  scale  measures,  and  the  wording  of  specifications  takes 
precedence  ovei;  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  tlfe  work 
is  not  explained  by  the  diawings,  accompanied  by  a  detailed  description 
of  the  sizes  of  the  various  parts  and  the  method  of  their  union,  the  con- 
tractor shall,  in  all  cases,  before  the  execution  of  the  work,  submit  to 
the  commanding  officer  for  his  indorsement  a  detailed  specification  for 
the  same.  He  shall  be  at  liberty  to  alter  and  amend  such  specifications 
if,  in  his  opinion,  the  work  as  described  is  not  of  materials,  proportions, 
or  workmanship  best  adapted  for  the  pui'pose. 

GENERAL  DESCRIPTION! 

The  location  of  the  new  south  wing  ig  shown  in  Plate  l^o.  1  of  the 
drawings,  as  are  also  it^  relative  distances  from  adjoining  buildings. 

It  comi)rises:  Twenty- two  bays  of  the  main  aisle;  the  east  aisle,  and 
the  west  aisle. 

The  total  length  of  the  building  between  water-table  lines  is  401  feet 
9  inches,  and  the  total  width  is  159  feet. 

The  main  aisle  is  75  feet  wide  in  the  clear  between  walls,  the  east 
aisle  22  feet,  and  the  west  aisle  52  feet. 

The  east  and  west  aisles  form  extensions  of  the  principal  structure 
on  both  sides  for  the  entire  length  of  same.  ■ 

The  arrangement  of  the  building  and  all  sizes,  dimensions,  and  details 
are  fully  sliown  on  drawings.  If  any  discrepancy  is  discovered  in  the 
draT^ings  or  between  them  and  the  specifications,  the  question  is  to  be 
referred  to  the  conmianding  officer  for  settlement. 

CUT  STONE  IN  SUPERSTRUCTURE. 

All  cut  stone  required  above  the  water-table  of  the  new  building  is 
shown  on  sheets  Nos.  5, 10,  28,  29,  and  30  of  the  accompanying  draw- 
ings, and  comprises  the  following: 

1.  All  window-sills,  copifig-stones,  and  string-stones  of  sizes  and 
shapes  as  shown  on  drawings.  * 
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Bed  and  build  of  this  stone  to  be  trued  and  smoothed  with  a  good 
point-finish  5  all  exposed  surfaces  (the  top  of  window-sills  entirely)  to 
have  a  finish  of  game  character  as  that  of  the  finished  pail;  of  the  gun 
factory. 

The  coping-stones  to  be  furnished  in  convenient  lengths,  but  nothing 
shorter  than  6  feet.  The  raking  coping  of  present  south  wall  is  to-be 
used  for  the  new  south  wall,  but  caps  of  corner  pilasters  must  be  new. 
Any  deficiency  in  length  of  said  raking  coping  is  to  be  supplied  by  the 
contractor  without  extra  compensation;  he  will  also  do  all  necessary 
cutting  due  to  such  transfer. 

All  window-sills  exceeding  6  feet  in  length  must  be  made  in  two 
pieces.  A  groove,  for  the  reception  of  a  wrought-iron  clamp,  will  be  cut 
in  the  joint  faces  of  the  two  stones  forming  one  sill,  with  sinkings  in 
the  top  surfaces  for  letting  in  the  turned-down  extremities  of  tiie  clamps, 
as  shown  in  detail.  The  clamps  will  be  furnished  by  the  contractor, 
who  has  to  put  them  in  place,  and  to  lead  them  into  the  stone.  The 
clamps  must  not  come  up  to  the  top  of  sill,  and  the  sinkings  must  be 
finished  off  with  neat  cement,  level  with  top  of  siUs,  to  conceal  the 
clamps  and  make  the  joint  water-tight. 

All  joints  of  window-sills  and  coping  must  be  very  close. 

String-stones,  in  level  with  lower  window-sills,  are  in  all  corner  pilas- 
ters of  the  building.    All  as  shown  in  drawings. 

Exposed  faces  of  coi)ing-stones  are  to  have  a  finish  corresponding  to 
that  on  the  existing  building;  bed  and  interior  edge  to  have  a  good 
l)oin1?fini8h.  The  coping  of  all  walls  running  north  and  south  to  have 
a  sawed  recess  (raglet)  on  top  throughout  its  length  and  not  less  than 
one  inch  deep,  to  receive  the  apron  of  the  copper  flashing  at  eaves;  also 
holes  to  be  cut  in  every  6  feet  for  the  reception  of  iron  braces;  a  groove 
to  be  cut  on  exposed  part  of  bottom  of  all  horizontal  coping  for  the 
entire  length  of  such  coping.  All  the  above  to  be  done  as  shown  on 
detail  dra\ving8.  Inasmuch  as  the  recesses  will  have  to  correspond 
with  the  construction  of  the  snow  fender  they  will  have  to  be  cut  in 
place.  There  must  be  lead  plugs  in  all  joints  of  horizontal  copings, 
and  hooked  iron  brat!«s  (completely  recessed)  in  all  joints  of  raking 
copings.  Braces  to  be  made  of  2J  by  J  inch  flat  iron,  and  to  be  fur- 
nished and  leadied  in  by  the  contractor  for  the  cut-stonework.  He  will 
also  provide  the  lend  plugs,  while  the  flashing  aprons  and  the  braces 
forming  snow  fenders  will  be  leaded  in  by  the  contractor  for  the  copper 
work  and  snow  guards.  Holes  of  2  inches  diameter  to  be  cut  every  6 
feet  through  raking  coping,  to  suit  and  receive  upper  ends  of  anchor- 
bolts  of  roof. 

2.  Forty-four  stone  blocks  for  the  reception  of  the  iron  shoes  of  roof- 
trusses.  Top,  bottom,  and  one  small  side  square,  parallel  and  true,  and 
dressed  with  a  pean  hanuner,  cross-cut  or  four-cut;  all  other  faces  to 
be  rough  dress^.  Such  recesses  or  holes  as  are  shown  in  drawings  to 
be  cut  in  these  stone  blocks. 

3.  Eight  hinge-blocks  of  sizes  and  shapes  shown  in  drawings,  and  to 
be  neatly  dressed  aU  over.  Contractor  to  cut  recesses  for  Mnge-eyes 
into  blocks  (making  allowance  for  slight  variation  in  hinge-eyes).  Con- 
tractor to  apply  for  a  pattern  of  hinge-eyes  and  all  other  anchors,  straps, 
or  clamps,  which,  in  compliance  with  the  foregoing,  are  to  be  recessed 
into  stone- work. 

All  cut  stone  described  in  items  1  to  3,  inclusive,  is  to  be  of  first-clasB 
hard  blue  stone,  or  of  other  hard  and  suitable  stone  of  approved  quality* 
similar  in  appearance  to  that  of  north  wing,  free  from  all  defects,  ana 

uniform  in  golor,    The  bicycler  tQ  submit  with  his  bid  a  sample  or  samples 
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of  stone,  showing  texture  and  the  different  kinds  of  finish  required,  on 
which  his  bid  is  based. 

Tlie  stones  shall  be  cut  to  exact  dimensions,  and  all  angles  and  arrises 
shall  be  true,  well  defined,  and  sharp.  AH  beds,  builds,  and  joints 
shall  be  dressed  for  the  full  depth  of  the  stone;  all  joints  to  be  very 
close. 

The  contractor  to  do  all  cutting  in  place  which  is  necessary  for  the 
completion  of  any  work  on  the  building  without  extra  compensation. 

All  stone  to  lie  on  its  natural  bed. 

STONE  AND  BRICK  MASONRY, 

All  stone  and  brick  masonry  of  the  building  below  the  top  level  of 
water-table  will  be  furnished  under  a  previous  contract.  But  any  ma- 
sonry in  walls  and  piers  above  the  above  level,  as  shown  on  plans,  will  be 
furnished  under  this  contract.  The  contractor  has  to  hoist  in  phice  and 
set  all  cut  atone  required  in  the  construction  of  the  building.  Eight 
hinge-blocks,  recessed  for  wrought  iron  hinge-eyes  of  dimensions  shown 
in  drawings,  to  be  built  into  walls  for  the  main  entrance  in  south  wall. 
The  hinge-eyes  will  be  furnished  by  the  contractor.  They  must  be 
properly  set  and  leaded  into  stone.  All  stone  blocks  lor  roof  trusses  to 
be  properly  set  and  leveled  and  solidly  anchored  to  walls.  All  walls 
arid  pilasters  to  be  capped  with  stone  of  sizes  and  dimensions  shown  on 
drawings,  laid  with  close  joints,  and  pointed  with  pure  cement,  liaking 
coping  of  ])resent  south  wall  to  be  taken  up  and  transferred  to  new  south 
wall,  and  any  cutting  on  said  coping  in  consequence  of  such  transfer 
will  be  done  by  the. contractor,  who  will  also  supply  any  deficiency  in 
its  length. 

All  cut  stone  work  to  be  well  bedded  in  pure  domestic  cement  of  ap- 
proved quality,  and  to  be  anchored  to  walls  wherever  shown  on  draw- 
ings. The  (5ontractor  is  to  hoist  in  place  and  build  into  walls  all  ancliors, 
straps,  or  clamps  as  shown  or  specified.  Such  anchors,  etc.,  will  be 
furnished  by  the  contractor  or  by  other  contractors,  as  specified. 

The  brick  masonry  of  all  walls  and  piers  to  commence  at  the  top  level 
of  the  water-table. 

Bricks  must  not  be  dumped,  but  must  be  piled  at  the  site,  at  placx^s 
to  be  designated.    Bricks  injured  by  being  driven  over  will  be  rejected. 

All  brick  walls  and  piers  must  be  built  perfectly  plumb  for  the  entire 
height,  and  the  contractor  must  take  proper  means  to  insure  this.  The 
(Usance  between  opposite  waUs,  as  shown  on  drawings,  must  be  main- 
tained from  bottom  to  top. 

The  junction  between  south  end  of  present  building  and  north  end  of 
new  building  must  be  built  in  all  respects  so  as  to  conform  in  appear- 
ance to  the  junction  between  central  section  and  north  wing  of  present 
building,  and  to  be  in  accordance  with  detail  drawings  to  be  furnished 
by  the  Ordnance  Department. 

The  contractor  is  to  take  down  the  present  south  wall,  between  east 
and  west  walls,  alter  the  roof  of  the  new  building  has  been  completed 
and  all  door  and  window  sashes  have  been  inserted.  This  work  is  to  be 
done  mth  the  greatest  care,  in  order  to  avoid  injury  to  men  or  material. 
The  brick  and  stone  must  be  cleaned  off  by  the  contractor  and  piled  up 
outside  the  building  at  a  place  to  be  designat-ed  by  the  commanding 
oflicer.  The  window  and  door  frames  umst  be  carefully  preserved.  The 
two  end  piers  of  said  wall  at  junction  of  east  and  west  walls  will  be  fin- 
ished off  as  directed.  All  other  portions  of  the  wall  will  be  removed 
rtowu  to  the  ground  line. 
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Thelbricks  shall  be  of  best  quality  hard-burnt  bricks,  burnt  hard  en- 
tirely throughout,  regular  and  uniform  in  shape  and  size,  and  of  com- 
pact texture.  To  insure  their  good  quality,  the  bricks  furnished  by  the 
contractor  will  be  subject  to  inspection  and  rigorous  tests,  and  if  found 
of  improper  quality  will  be  condemned;  the  character  of  the  tests  to  be 
determined  by  the  commanding'  officer. 

Ko  bats  shall  be  used  without  his  permission,  but  nothing  smaller 
than  half  bricks. 

All  brick  work  to  be  laid  in  mortar  made  of  domestic  cement  of  ap- 
proved quality,  best  hydraulic  rock-lime,  and  clean,  sharp  sand  of  coarse 
grain,  in  the  following  proportion:  One  part  of  cement  to  one-half  part 
of  lime  and  two  parts  ot  sand.  The  mortar  to  be  well  and  thoroughly 
mixed,  ^o  air-slaked  lime  to  be  used.  The  bricks  thoroughly  wet  just 
before  laying,  but  drowning  must  be  carefully  avoided.  Every  brick 
to  be  completely  imbedded  in  mortar.  Care  shall  be  taken  to  have  eveiy 
joint  full  of  mortar.  Competent  mechanics  shaU  be  employed  for  this 
work.  All  bricks  shall  be  laid  close,  straight,  and  plumb,  well  flushed  in 
and  properly  bonded,  T^th  one  couise  of  headers  to  every  six  courses  in 
height.  Facing  bricks  to  be  uniform  in  color,  and  all  joints  on  exterior 
of  walls  to  be  neatly  pointed  with  black  mortar.  Joints  in  arch  work 
not  to  exceed  J  inch. 

Brick  arches  to  be  turned  over  all  doors,  windows,  and  other  openings, 
as  shown  on  plans.    All  arches  to  be  triple  arches,  12  inches  high.  • 

All  brick  arches  must  be  built  upon  well-made  substantial  centers, 
which  must  be  supported  by  means  of  strong  upright^  from  the  win- 
dow-sills, or  other  points  offering  unyielding  support,  in  at  least  three 
l)lace^  (at  both  ends  and  in  the  center).  Whatever  portion  of  a^  brick 
arch  rests  on  top  of  a  window  or  door  frame  must  be  built  on  a  sand 
center.  Centers  must  remain  in  place  at  least  four  weeks  after  the  com- 
pletion of  arches,  and  even  after  that  time  must  not  be  removed  with- 
out permit.  All  centers  must  coincide  as  to  shape  and  relative  height 
with  the  window-frames,  and  must  be  most  carefully  set  and  leveled  be- 
fore laying  any  work  on  them.  The  contractor  for  the  carpenter  work 
w^ill  furnish  and  put  in  place  all  centers,  but  the  contractor  for  the  ma- 
son work  will  verify  for  himself  their  strength,  position,  and  level  before 
building  on  them.  The  arches  must  be  properly  bonded,  as  directed. 
Contract/or  is  to  hoist  in  place  and  build  into  wall  all  I-beams  to  go  into 
five  window  and  door  openings  of  south  wall,  as  shown  on  plan.  These 
beams  to  be  furnished  by  the  Department. 

One  wrought-iron  anchor  4  by  1  inch  to  be  laid  into  south  wall  of  build- 
ing above  arches  of  upper  tier  of  windows.  Said  anchors  to  reach  across 
the  entire  width  of  the  wall,  and  are  to  be  continued  into  side  walls  for 
a  length  of  not  less  than  20  feet.  The  joints  in  the  long  piece  must  be 
made  with  splice  plates  on  top  and  bottom  of  same  material  as  anchor, 
and  the  total  area  of  splice  bolts  on  each  end  must  equal  the  cross  sec- 
tion of  tlie  anchor.  At  junction  of  main  anchor  and  returns  and  at 
rear  ends  of  returns  must  be  heavy  welded  eyes  and  bolts  of  2  inches 
diameter  and  4  feet  length. 

All  gable  walls  to  be  anchored  to  purlins  of  roof  at  intervals  of  6  feet, 
by  2  by  J  inch  anchors  and  1  J- inch  bolts  built  into  middle  of  walls.  The 
bolts  to  have  sufficient  length  to  reach  into  hc^es  of  the  raking  coping, 
those  for  main  wall  to  be  at  least  5  feet  long.  Said  anchors  to  be  fur- 
nished by  the  contractor. 

All  cornices  are  of  brick  work,  and  to  be  built  as  shown  in  elevations 
and  in  details. 
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There  are  belt  courses  of  cut  stone  in  level  with  lower  window-sills 
along  south  front  of  main  aisle  and  in  all  comer  pilasters  of  building. 

Brick  cornice  to  be  well  bonded,  neatly  built  and  pointed  up,  and  to 
project  10|  inches  from  face  of  pilasters  on  main  walls  of  south  wing, 
and  5  inches  on  walls  of  east  and  west  aisles.  The  mortar  for  the  cor- 
nice must  be  freshly  mixed  to  insure  its  best  qualities. 

All  walls  projecting  above  roof  to  be  cemented  with  neat  cement  from 
under  side  of  capstone  to  top  of  flashing.  Same  to  be  made  water- 
proof. 

Contractor  to  set  and  anchor  all  cast-iron  shoes  for  roof-trusses,  gird-, 
ers,  beams,  and  braces  wherever  shown,  and  bed  them  properly  in  ce- 
•ment.    They  must  be  level  and  firmly  secured.    All  openings  in  walls 
in  connection  with  such  castings  to  be  made  as  shown. 

All  walls  at  the  back  of  the  cornice  and  top  of  walls  to  receive  a  thick 
coat  of  best  Portland  cement,  as  shown  in  detail.  If  at  any  time  a 
greater  proportion  of  cement  is  required  in  the  mortar,  if  will  be  fur- 
nished by  the  Ordnance  Department. 

The  contractor  to  cut  out  or  build  up  after  carpenters,  roofers,  plumb- 
ers, or  other  contractors  everything  necessary  to  complete  the  build- 
ing, without  extra  compensation. 

The  contractor  for  the  carpenter  work  will  furnish  all  necessary  arch 
centers,  and  perform  any  other  carpenter  work  that  may  come  in  his 
line. 

The  contractor  is  to  clear  the  building  and  site  from  all  refuse  and 
rubbish,  to  do  all  refilling  and  grading  about  the  walls,  and  to  leave  in 
neat  condition  the  grounds  occupied  by  him.  He  is  to  give  all  facilities 
to  other  contractors  for  performing  work  adjoining  his  own,  and  any 
difference  which  may  arise  between  two  contractors  in  regard  to  their 
adjoining  work  is  to  be  adjusted  by  the  commanding  officer.  His  de- 
cision is  to  be  final  in  the  matter. 

The  mason  work  must  commence  immediately  upon  the  c(>mpletion  of 
the  foundation  walls,  and  is  to  be  prosecuted  uniformly' and  steadily, 
and  no  part  of  any  wall  shall  at  any  time  rise  more  than  5  feet  above 
the  rest.  All  unfinished  work  must  b6  raked  back,  as  may  be  directed 
by  the  commanding  officer  in  each  case;  and  before  new  work  is  joined 
to  its  surface  the  bricks  must  be  scraped  clean,  scrubbed  with  a  stiff 
brush,  and  well  moistened. 

The  contractor  is  to  set  into  walls  all  other  anchors,  etc.,  that  may  be 
found  necessary  in  the  erection  and  completion  of  the  building  and  not 
sxjecified  herein,  if  directed  to  do  so  by  the  commanding  officer. 

All  walls  should  be  finished  for  the  reception  of  roofs  on  or  before  the 
1st  December,  1891. 

All  interior  surfaces  of  walls  above  floor  line  to  receive  two  heavy 
coats  of  whitewash  after  the  building  is  under  roof.  Such  whitewash 
must  be  prepared  with  a  proper  amount  of  glue. 

All  priucipiil  linens  and  levels  will  be  given  by  the  Ordnance  Depart- 
ment; all  other  surveying  will  be  done  by  the  contractor. 

Principal  lines: 

A.  Face  linos  of  pilasters  and  of  exterior  walls; 

B.  Face  lines  of  interior  brick  piers; 

C.  Center  lines  of  all  brick  piers; 

D.  Center  lines  of  all  cast-iron  shoes  in  level  of  eaves  of  bnilding. 
Principal  levels: 

Levels  for  all  cast-iron  shoes  at  eaves  of  building,  or  for  iron  shoes  in  brick  piers 
at  the  height  of  lower  eaves. 

yrAu  91— VOL  m ^28 
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CARPENTER  WORK. 

The  carpenter  work  comprises  mainly  the  following  items: 

1.  The  carpenter  work  on  roofs  of  main  aisle. 

2.  The  carpenter  work  on  roofs  of  east  and  west  aisles. 

3.  All  doors  and  windows,  as  shown  in  plans,  sections,  elevations,  and 

details,  or  otherwise  specified. 

All  framing  lumber,  as  purlins,  joists,  etc.,  to  be  of  good  quality,  mill- 
sawed,  square-edged,  straight,  sound,  dry  yellow  or  white  pine  lumber, 
free  from  loose  knots,  rot,  or  any  imperfections  that  will  impair  its  use- 
fulness or  strength.  All  purlins  of  main  roof  to  be  laid  on  iron  trusses, 
spaced  as  shown  on  drawings,  and  fastened  to  iron  angles  by  two  |- " 
inch  sctew  bolts,  or  otherwise  if  so  directed. 

All  purlins  wnich  form  one  string  to  be  scarfed  together  above  iron 
rafters.  Scarfs  up  and  down  not  less  than  8  inches  long,  and  bolted  to- 
gether with  two  |-inch  screw  bolts  passing  through  the  angle.  Washers 
under  all  bolt  heads  and  nuts.  Screw  bolts  and  washers  to  be  furnished 
by  the  contractor  for  the  iron  work. 

Purlins  at  north  and  south  walls  to  extend  4  inches  into  said  walls, 
and  to  be  anchored  to  same  every  6  feet  by  wrought-iron  anchors  2  by  J 
inch.  Anchors  to  be  spiked  to  purlins  with  three  |-inch  wrought-iron 
spikes  3  inches  long. 

All  purlins  to  Jbe  4  by  8  inches  and  to  reach  over  two  bays;  care  to  be 
taken  to  break  joints  in  the  direction  of  the  slope  of  the  roof. 

The  roof- trusses  of  east  and  west  aisles  to  the  number  of  46  (23  in  each 
aisle)  are  shown  on  drawings  in  detail.  The  main  rafters  to  be  5  by  15 
inches.  The  posts  and  horizontal  braces  are  of  oak  lumber.  All  con- 
nections to  be  made  as  shown. 

Screw  bolts  and  cast-iron  washers  for  connecting  posts,  braces,  and 
rafters  will  be  fiirnished  by  the  contractor  for  the  carpenter  work.  AU 
other  bolts  in  connection  with  cast-iron  shoes,  etc.,  will  be  furnished  by 
the  contractor  for  the  iron  work.  Purlins  to  be  spaced  as  shown  on 
drawing  and  to  be  notched  into  rafters.  Each  i)urlin  to  be  well  nailed 
to  rafter;  all  purlins  forming  one  string  to  be  spliced.  Splices  to  be 
above  trusses,  to  be  6  inches  long,  and  to  have  one  finch  screw  bolt 
going  through  both  pieces ;  washers  to  be  under  heads  and  nuts.  These 
bolts  and  washers  to  be  ftirnished  by  the  contractor  for  the  carpenter 
work.  He  is  also  to  furnish  three  wrought-iron  angles  for  each  truss. 
Angles  and  their  location  are  shown  in  detail.  Each  angle  is  spiked 
with  two  ^-inch  nails  to  rafter,  and  with  two  nails  of  same  size  to  the 
purlin  against  which  it  lies.    Nails  to  be  not  less  than  3  inches  long. 

Where  purlins  terminate  at  walls  they  must  be  securely  anchored  to 
walls  every  6  feet;  anchors  to  be  furnished  by  the  contractor.  All  roofs 
to  be  covered  with  sound  IJ-inch  white  pine  boards,  tongued  and 
grooved,  averaging  8  to  10  inches  in  width,  driven  up  close,  and  nailed 
to  each  purlin  through  each  edge  and  center.  Said  roofing  to  be  dressed 
on  one  side  to  a  uniform  thickness  before  being  laid. 

Eoof-boards  to  finish  at  eaves,  as  sliown  on  detail  drawing.  Care 
must  be  taken  not  to  injure  the  cement  at  top  of  walls  and  not  to  push 
out  coping  stones. 

AU  framing  on  and  around  skylights  to  be  done  as  shown  in  detail 
drawings.  All  roofs  to  be  ready  for  the  slater  and  tinner  as  fast  as  iron' 
trusses  of  main  roof  are  erected. 

Eidge  boards  8  by  IJ  inches  to  be  on  ridges  of  all  roofs.  Eidge  of 
main  roof  to  receive  also  a  ridge  piece  with  rounded  top  for  the  recep- 
tion of  ridge  roll. 
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WINDOW  FItA3IBS  AND  SASHES. 

All  window  frames  throaghout  the  entire  building  to  be  made  as  shown 
on  detailed  drawings.  AU  exposed  woodwork  to  be  made  of  sound, 
seasoned,  kiln-dried  yellow  or  white  pine  lumber  or  of  oak  where  de^sig- 
iiated,  neatly  dressed. 

Sashes  to  be  sliding  or  swinging  where  shown  on  drawings;  all  other 
sashes  to  be  stationary.  Sashes  to  be  of  heart  white  pine  of  dimen- 
sions shown.  Check-rails  to  be  plowed  and  bored  for  cords.  All  glass 
to  be  single  and  of  good  quality;  sizes  are  given  in  drawings. 

AU  sliding  sashes  to  be  double  hung  with  2i-inch  Excelsior  axle-pul- 
leys or  equal,  and  Silver  Lake  sash-cord  No.  8,  and  to  be  properly  bal- 
anced with  lead  or  iron  weights. 

All  swinging  windows  to  have  stout  swivels,  fastened  on  inside  of 
sash,  about  4  inches  above  its  middle;  also  proper  arrangements  for 
holding  windows  open  and  closed,  similar  to  those  in  the  present  build- 
ing, and  galvanized  iron  flashings  on  outside  of  bottom  rail  to  drain  off 
the  wat^or. 

All  window  frames  to  be  provided  with  iron  fasteners,  to  be  built  into 
brickwork,  as  shown  on  plans. 

All  window  frames  to  be  ready  and  to  be  set  in  place  by  the  con- 
tractor as  soon  as  the  window  sills  are  set,  so  as  not  to  cause  any  delay 
in  the  erection  of  the  brick  walls. 

All  window  sashes  in  present  south  wall  to  be  used  for  new  south 
waU. 

DOOBS. 

m 

All  door  frames  and  doors  to  be  of  size  and  to  be  made  of  such 
lumber  as  shown  on  drawings.  All  exposed  woodwork  to  be  of  sound, 
clear,  well  seasoned,  dry,  yellow  or  white  pine  or  oak  lumber.  Wooden 
door  frames  to  be  well  anchored  to  brickwork  with  light  iron  anchors  2 
feet  apart  (three  or  four  to  each  jamb).  Ends  to  be  doweled  to  stone 
sills. 

All  doors  to  have  stout  bolts  top  and  bottom,  square  spring  pattern, 
appropriate  to  size  and  kind  of  door.  Patterns  and  sizes  to  be  approved 
by  the  commanding  officer.  All  doors  to  be  hinged  with  heavy  wrought- 
iron  hook-and-eye  hinges.  Hinges  to  reach  clear  across  doors,  and  for 
the  larger  doar  in  south,  wall  to  be  of  4  by  }  inch  iron,  and  to  be  fastened 
with  finch  carriage  bolts  not  more  than  8  inches  centers.  Four  such 
hinges  to  each  wing.  All  double  doors  to  have  stout  bolts,  square 
spriAg  pattern,  for  stationary  half. 

All  doors  to  have  rim  locks  with  triplicate  keys,  and  stout  wrought- 
iron  handles  and  latches  on  both  sides,  all  of  approved  sizes,  quality, 
and  pattern.  All  door  frames  must  be  set  in  place  by  the  contractor  in 
time  for  the  mason  to  build  them  into  brickwork.  All  doors  and  win- 
dows must  be  complete  in  every  respect.  All  window  and  door  frames 
and  sashes  to  be  primed  with  a  coat  of  white  oil  paint  (white  lead  in 
linseed  oil)  before  being  delivered  on  the  premises.  Door  sashes  of 
present  south  wall  to  be  used  in  new  south  wall. 

The  contractor  for  the  carpenter  work  to  furnish  all  screw  bolts, 
screws,  anchors,  spikes,  nails,  etc.,  required  for  the  execution  of  his 
contract,  except  where  otherwise  specified.  He  is  to  furnish  also  aU 
necf^ssary  centers  for  arched  openings,  and  perform  any  other  eaipenter 
work  that  may  come  in  his  line. 
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PAINTING. 

All  window  frames  and  sashes,  also  door  frames  and  doors,  must  be 
painted  on  the  inside  and  outside  with  two  coats  of  dark-red  paint  made 
up  with  linseed  oiU    Color  to  be  same  as  the  present  building. 

ROOFINa,  COPPER  WORK,  SKYLIGHTS,  LIGHTNING  RODS,  SNOW  GUARDS. 

All  roofs  to  be  covered  with  No.  1  Ohapman  slates,  or  equal,  size  10  by 
18  inches.  Slates  to  be  strong  and  heavy,  and  to  be  laid  about  7  inches 
to  the  weather,  in  even  tiers  with  slate  on  present  root 

Bidder  to  furnish  a  sample  slate  on  which  his  bid  is  based. 

All  slates  to  benailed  on  with  two  4d.  copper  flat-head  slate  nails  to  each 
slate.  The  ridges  to  have  a  galvanized  iron  (Ko.  24)  ridge  roll.  Roll  to 
be  4  inches,  with  an  8-inch  apron  on  each  side,  which  is  turned  down 
over  edges  of  ridge  board,  as  shown  in  detail^  and  securely  nailed  to 
said  edges. 

All  valleys  to  be  copper,  not  less  than  20  inches  wide.  Top  course  of 
slate  on  all  ridges  and  1  foot  on  each  side  of  all  valleys  to  be  laid  in  oil 
cement.  All  flashings  about  walls  projecting  above  roof  to  be  of  16- 
ounce  copper.  All  flashings  about  waUs,  etc.,  to  be  counterflashed  and 
cemented  into  joints  of  brickwork. 

Eoof  at  eaves  to  be  covered  with  16-ounce  copper,  as  i)er  detailed 
drawings. 

Flashings  about  skylights  to  be  made,  as  shown  in  detail,  of  16-ounce 
copper. 

CJontractor  to  furnish  wrought-iron  galvanized  anchors,  to  anchor  hor- 
izontal copings  to  roof.  Such  anchors  to  be  of  sizes  and  shapes  as 
shown  in  detail;  one  end  t-o  be  hooked,  and  to  be  let  into  recesses  of 
coping-stones  at  least  IJ  inches  deep,  and  to  be  properly  leaded  into 
same.  The  other  end  to  pass  into  roof,  and  to  be  fastened  to  purlin  by  one 
J-inch  lag-screw  and  one  f-inch  wrought-iron  spike,  as  shown  in  detail. 
Anchors  to  be  made  perfectly  water-tight  where  passing  through  roof. 
Main  roof  to  be  provided  with  snow  guards,  as  shown  in  drawing.  The 
wrought-iron  standards  of  said  guards  to  be  6  feet  apart  on  roof,  and 
to  be  made  in  one  piece  with  the  aforesaid  anchors,  and  to  be  galvan- 
ized. 

The  top  rail  is  made  of  IJ-inch  wrought-iron  pipe,  in  suitable  lengths, 
and  left  loose  in  braces  for  expansion.  All  braces  and  everything  be- 
longing to  snow  guards  to  be  properly  painted  red. 

A  lightning  rod  is  to  be  placed  on  ridge  of  main  roof.  Said  lightning 
rod  to  pass  over  entire  IcDgth  of  ridge,  and  is  to  be  a  copper  cable-trire 
rod,  J  inch,  7  strands,  well  fastened  up.  Points  and  tips  to  be  arranged 
at  south  wall  of  main  roof  Jind  at  intermediate  points,  100  feet  apart. 

Lightning  rods  to  lead  to  ground  at  two  places  (from  south  end  and 
one  intermediate  point  of  main  roof)  and  to  terminate  in  copper  plates 
put  underground  5  feet  below  the  surface. 

Fastenings  on  roof  and  walls  to  be  insulated. 
•  The  contractor  is  to  furnish  and  put  into  place  all  skylight  glass,  J 
inch  thick,  ribbed.  Said  glass  to  be  18  by  54  inches,  except  two  courses 
in  each  skylight,  where  the  glass  is  only  15  inches  wide.  The  glass  is 
to  be  put  in  i^laseand  to  be  made  perfectly  water-tight  with  felt  soaked 
in  oil,  as  shown  in  detail  drawing.  Contractor  to  furnish  and  secure 
proper  copper  flashings,  and  make  skylights  complete  and  water  tight. 

All  roofs  to  be  covered  with  3-ply  ready  roofing  (laid  to  lap  at  least  2 
toches),  well  tacked  down  before  laying  on  slates. 
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The  contractor  is  to  put  under  all  copper  one  thickness  of  the  heaviest 
red  rosin-sized  paper  before  laying  copper. 

All  copper  to  be  used  to  be  16-onnce  sheet  copper,  well  nailed  down 
and  soldered  heavy  with  the  best  solder. 

The  work  at  eaves  to  be  made  as  shown  in  detail,,  and  the  apron  is 
to  be  let  into  a  recess  on  top  of  coping-stone  throughout  and  to  be  well 
leaded  in. 

The  junction  of  present  and  of  new  roof  must  be  made  so  as  to  pro- 
duce a  uniform  surface  without  interruption. 

On  completion  of  all  work  the  roofs  will  be  insx)ected  and  must  be 
found  in  perfect  condition.  All  work  must  be  done  in  a  good,  work- 
manlike, and  proper  manner  throughout,  and  roofs  warranted  for  one 
year,  and  to  be  kept  in  good  condition  during  that  time  by  the  con- 
tractor without  extra  compensation. 

AU  the  above  roof^  etc.,  to  be  made  as  soon  as  roof  boards  are  put 
on. 


Bids  will  be  received  for  the  following  items: 

Item  I.  All  stone  and  brick  masonry,  inclusive  of  furnishing  cut 
stone,  and  including  whitewashing  the  walls.  .  Also  grading  around 
walls  of  building. 

Item  11.  All  carpenter  work,  inclusive  of  door  and  window  frames, 
sashes,  and  doors,  complete  in  place,  glazed,  primed,  and  painted. 

Item  III.  All  slate  roofing,  copper  work,  skylights  (except  iron  work 
of  same),  lightning  rods,  and  snow  guards. 

Bids  will  be  received  for  a  single  one  of  the  above  three  items,  or  for 
one  or  more  items,  or  for  the  work  embraced  in  the  three  items  as  a 
whole. 

Bidders  will  state  the  time  required  for  the  completion  of  the  whole 
work  for  which  they  bid,  from  the  time  of  commencement 

The  contract  wiU  provide  that  the  contractor  shall  conduct  his  work 
so  as  to  cause  no  delay  to  any  other  contractor,  and  that  he  will  have 
all  materials  entering  into  the  construction  reaay  for  use  at  such  time, 
before  needed,  as  sh^l  be  prescribed  by  the  commanding  officer,  so  as  to 
insure  against  any  delay  in  the  completion  of  each  class  of  work. 

For  any  delay  in  the  completion  of  the  entire  work  beyond  the  date 
specified  in  the  contract  there  will  be  deducted,  in  the  discretion  of  the 
Chief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  every  day  (exceptiug  Sundays)  after  said  date,  until 
the  completion  of  the  contract. 

Contract  will  further  provide  that  if  in  any  event  the  contractor  shall 
delay  or  fail  to  commence  the  performance  of  the  work  on  the  day  spec- 
ified therein,  or  shall,  in  the  judgment  of  the  commanding  officer  Wa- 
tervliet  Arsenal,  fail  to  faithfully  and  diligently  prosecute  the  work  to 
the  satisfaction  of  the  United  States,  then  in  either  case  the  Chief  of 
Ordnance  shall  have  power  either  to  annul  the  contract  by  giving  no- 
tice in  writing  to  that  eflfect  to  the  contractor,  or  to  proceed  to  com- 
plete it  at  the  expense  of  the  contractor.  In  either  case  all  money  or 
reserved  x>ercentages  due  or  to  become  due  to  the  contractor  shall  be 
forfeited,  or  so  much  thereof  as  may  be  required  to  pay  the  difference 
between  the  total  amount  of  the  original  contract  and  that  required  to 
complete  the  work  under  the  new  purchase  or  contrac^t,  and  to  pay  any 
damages  caused  by  the  said  contractor  to  the  other  contractors  with 
the  United  States  for  the  construction  of  said  gun  factory  j  but  noth- 
ing in  these  provisions  shall  be  construed  as  reUeving  the  sureties  on 
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the  contractor's  bond  from  their  obligations.  If,  however,  the  contractor 
is  permitted  to  continue  work  under  his  contract,  then  for  any  delay  in 
the  completion  of  his  work  beyond  the  time  specified  therein  he  shall 
forfeit  to  the  TJnited  States  the  sum  of  one  hundred  and  fifty  dollars 
($150)  per  day  for  each  and  every  day  after  that  date,  until  his  work  is 
completed. 

Contract  will  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anything  in  it  or  any  of  the  papers  attached  to  it  and 
forming  part  thereof,  the  matter  shall  be  at  once  referred  to  the  Chief  of 
Ordnance,  IT.  S.  Army,  for  determination,  and  the  contractor  shall  abide 
by  his  decision.  If,  however,  the  contractor  shall  feel  aggrieved  at  any 
decision  of  the  Chief  of  Ordnance,  he  shall  have  the  right  to  submitthe 
same  to  the  Secretary  of  War,  and  his  decision  shall  be  finaL 

WAtbrvliet  Arsenal^  if^eat  Troy^  JST.  r. 


Appendix  32. 


SPECIFICATIONS  FOB  GUN  LATHES  AND  OTHER  MACHINE  TOOLS  RE- 
QUIRED  FOR  THE  EQUIPMENT  OF  THE  SOUTH  WINa  OF  ARMY  OUN 
FACTORY  AT  WATERVLIET  ARSENAL,  WEST  TROY,  N.  Y. 

GENEBAL  SPECIFICATIONS. 

The  machine  tools  are  divided  into  three  classes,  each  class  being  com- 
posed of  similar  machines,  as  follows: 

Class  1.  Turning  and  boring  lathes  for  guns  of  8  to  12  inches  caliber. 

Glass  4.  Threading  and  slotting  machines  for  gans  of -8  to  12  inches 
caliber. 

Glass  5.  Turning  and  boring  laths  for  jackets  up  to  16  feet  length  and 
15  tons  weight. 

Bids  will  be  received  for  each  class  separately. 

Bidders  will  state  the  approximate  finished  weight  of  the  respective 
machines  their  bid  is  based  on,  and  time  of  delivery  of  each  mivchine. 
All  machines  to  be  delivered,  erected  in  complete  running  order  in  the 
Army  Gun  Factory,  Watervliet  Arsenal,  on  masonry  foundations  pre- 
pared by  the  Ordnance  Department. 

Payments  under  the  contracts  will  be  made  in  five  (5)  installments  of 
twenty  per  cent  each,  as  the  work  progresses,  upon  the  certificate  of  the 
inspector  as  to  the  proportionate  amount  of  work  done  and  material  on 
hand  from  time  to  time.  Ten  i)er  cent  will  be  retained  from  each  pay- 
ment until  the  final  completion  and  acceptance  of  each  machine. 

Insurance  must  be  effected,  and,  if  necessary,  renewed  from  time  to 
time  in  favor  of  the  Government,  subject  to  the  approval  of  the  Chief 
of  Ordnance  as  to  the  amount  thereof  and  the  companies  assuming  the 
risk,  sufficient  to  cover  installments  paid  from  time  to  time,  it  being 
understood  and  agreed  that  the  title  of  the  property  in  the  course  of 
construction  shall  be  and  remain  in  the  United  States. 

In  ca-se  of  failure  on  the  part  of  the  contractor,  at  any  time  prior  to 
the  completion  of  the  contract,  to  faithfrOly  perform  the  obligations 
thereof,  the  United  States  shall  be  entitied  to  either  enforce  its  lien  on 
the  property,  in  order  to  secure  the  repayment  of  advances  made,  or  to 
enter  and  take  possession  and  complete  the  work  (there  or  elsewhere) 
at  the  risk  and  expense  of  the  contractor. 

In  case  the  latter  course  shall  be  adopted,  and  upon  a  final  account- 
ing to  be  had  between  the  United  States  and  the  contractor  after  such 
completion,  the  total  cost  of  completing  the  work  shall  be  added  to  the 
total  amount  of  advance  payments  previously  made  to  the  contractor. 
If  the  cost  of  completing  the  work,  added  to  the  payments  previously 
made  to  the  contractor,  shall  be  found  to  be  less  than  the  contract  price, 
tlie  contractor  shall  be  entitled,  upon  final  settlement,  to  receive  the 
amount  of  the  difference  thus  obtained;  but  if  such  aggregate  shall  ex 
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ceed  the  contract  price,  the  contractor  shall  reimburse  the  United  States 
to  the  amount  of  such  excess. 

The  partial  payments  above  mentioned  will  be  dependent  on  the  re- 
sults of  tests  of  physical  properties  of  the  material  (the  United  States 
reserves  the  privilege  to  have  any  of  the  material  tested  if  required), 
and  in  case  of  completed  principal  parts  of  a  machine,  such  as  head- 
stocks,  carriages,  bed,  etc.,  to  an  inspection  when  in  the  contractoi^s 
works,  where  it  must  be  shown  to  the  satisfaction  of  the  inspector  that 
said  parts  are  truly  and  correctly  made  of  material  of  required  quality, 
and  in  accordance  with  the  most  advanced  and  perfect  practice  in  build- 
ing such  machines,  and  the  specifications  and  drawings.  Any  work  not 
fulfilling  these  requirements  will  be  rejected  as  soon  as  observed, 
whether  before  or  after  completion  of  the  machines.  These  inspections 
and  tests  Avill  not  in  any  way  relieve  the  contractor  of  his  responsibility 
under  the  contract  of  making  the  completed  machines,  when  perma- 
nently erected  in  the  army  gun  factory,  perform  to  the  satisfaction  of 
the  Department,  upon  final  test,  all  the  functions  for  which  they  are 
designed. 

The  trial  of  any  machine,  during  the  final  test,  will  be  completed  by 
the  Department  with  all  reasonable  promptitude. 

No  machine  shall  be  unduly  t^ested  or  be  required  to  do  heavier  work 
than  that  for  which  it  was  designed. 

The  insurance  in  favor  of  the  United  States,  aforementioned,  must 
cover  the  machines  while  at  the  contractor's  works,  while  in  transit,  and 
during  the  time  they  are  being  erected  and  tested  under  the  superin- 
tendence of  the  contactor,  and  until  final  accei)tance. 

The  last  payment,  namely,  the  10  per  cent  retainer  for  each  machine, 
"v^ill  be  made  upon  its  completion  and  acceptance  after  final  test. 

Any  defects  of  material  or  workmanship,  discovered  at  any  time  be- 
fore final  payment,  must  be  made  good  by  the  contractor,  at  his  own 
expense,  to  the  satisfaction  of  the  Department,  before  further  payment 
will  be  made. 

All  materials  used  in  the  construction  of  the  machines  must  be  of  the 
best  quality  of  their  respective  kinds. 

They  must  be  clean  and  free  of  any  defects,  and  especially  all  finished 
surfaces  and  bearings  must  be  clean  and  true. 

All  surfaces  of  contact  must  have  a  true  and  perfect  fit  throughout; 
all  sliding  surfaces  must  be  scraped  to  a  perfect  bearing,  avoiding  any 
play  or  looseness  which  would  tend  to  disarrange  the  alignment  of  parts, 
but  fipee  enough  to  allow  all  functions  of  the  machines  to  be  performed 
with  perfect  ease  by  avoiding  all  unnecessary  friction  and  canting. 

All  cast-iron  parts  of  the  machines  must  be  made  of  close-grained, 
tough,  and  hard  cast-iron,  of  a  tensile  strength  of  not  less  than  18,000 
pounds  per  square  inch,  containing  at  least  20  per  cent  of  charcoal  iron. 

All  shafts,  feed  and  lead  screws,  spindles,  feed  and  traversing  racks, 
etc.,  to  be  made  of  forged  steel,  containing  at  least  0.5  per  cent  of 
carbon. 

Centers  to  be  of  tool-steel,  hardened,  with  points  made  to  inclose  an 
angle  of  60  degrees. 

All  feeds  not  specified  to  be  suitable  for  steel. 

All  driving-pinions  having  less  than  thirty  teeth  to  b^  made  of  sound 
steel  castings  or  forgings,  and  all  other  gears  to  be  made  of  sound  steel 
castings,  or  of  strong,  close-grained,  tough  cast-iron,  having  at  least  20 
per  cent  of  charcoal  iron. 

All  gearing  of  any  kind  to  be  accuratelj'^  cut.  All  T-slot«  in  bed- 
pieces,  etc.,  to  be  planed  and  to  have  sufficient  thickness  of  metal,  ano 
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not  less  than  shown  in  drawing,  to  prevent  breakage.  All  bolts  to  be 
made  of  steel  or  refined  iron;  all  nuts  to  be  finished  and  case-hardened, 
and  to  be,  as  far  as  possible,  of  uniform  size  to  require  the  minimum 
complement  of  wrenches,  which  must  be  furnished  with  the  machines. 

The  requirement  regarding  uniformity  of  size,  especially  for  those 
parts  employed  in  handling  the  machine,  are  absolute  as  regards  the 
ends  of  all  carriage-feed  screws.  Washers  of  hard  vulcanite  or  similar, 
equally  good  material  are  to  be  employed  whenever  there  is  collar  fric- 
tion, provided  the  end  pressure  does  not  exceed  the  elastic  limit  of  the 
material,  or  other  means  be  not  provided  for  taking  up  all  wear  due  to 
such  fiiction.  All  steel  shafts  to  have  bronze  bearings  or  bushings,  ex- 
cept where  otherwise  specified  or  where  evidently  unnecessary.  AH 
bronze  to  be  of  hard  composition  metal,  containing  86  per  cent  of  copper 
and  15  per  ceht  of  tin,  except  where  otherwise  specified. 

Ail  bearings  to  be  on  aurffices  of  contact  only;  none  in  corners  or  on 
edges. 

All  bearings  must  be  easily  accessible  for  oiling,  and  ample  pro  visions 
must  be  made  for  oiling  all  moving  parts. 

Gear  covers  or  guards  to  be  made  wherever  the  safety  of  the  oper- 
ator may  render  it  advisable. 

To  all  boring-lathes  an  automatic  oil-pump  is  to  be  attached,  operated 
by  some  part  of  the  machine,  to  pump  the  oil  into  a  reservoir  during 
boring. 

The  top  surfaces  of  the  cast-iron  supporting-plates  resting  on  the 
foundation-piers,  and  the  lower  or  bearing  su^ia*ces  of  the  bed  of  all 
machines  of  classes  1  and  4  may  be  planed  or  smooth  cast  surfaces,  as 
the  arrangement  provided  for  setting  and  leveling  the  bed  does  not  re- 
quire planed  surfaces,  if  they  can  be  cast  level  and  smooth  enough  that 
no  part  is  more  out  of  level  than  f  inch.  The  bed  will  be  set  an^ 
leveled  on  the  supporting-j)lates  by  means  of  set  screws  provided  for 
in  the  cross-ties;  (rfter  being  leveled,  the  bed  is  bolted  to  the  support- 
ing-plates. 

All  interspaces  between  the  surfaces  of  bed  and  supports  are  finaUy, 
tightlj^,  and  uniformly  filled  with  a  liquid  mixture  of  sulphur  and  fine- 
screened  sand  (to  be  furnished  by  the  contractor),  in  equal  proportions. 

The  appearance  of  the  machines  must  show  superiority  in  design  of 
ensemble,  and  details,  and  workmanship;  all  their  finished  and  un- 
finished partes  must  be  neat  and  smooth,  and  of  a  character  creditable 
to  the  best  tool  builders  of  the  country. 

All  finished  parts  to  receive  a  heavy  protecting  coat  of  a  mixture  of 
tallow  and  whit«  lead  before  leaving  th^  contractor's  shops. 

All  unfinished  parts  of  the  machines  must  receive  at  least  three 
coats  of  mineral  pain*t — ^made  up  in  linseed  oil,  of  approved  quality 
and  slate  color — one  to  be  a  paint-filler  carefully  rubbed  down  ^to  an 
even  surface;  the  last  coat  to  be  applied  after  final  completion  of  the 
machines. 

The  contractor  must  make  complete  working  drawings,  such  as  will 
enable  the  Department  to  examine  them  before  and  daring  execution 
for  the  purpose  of  determining  whether  the  design,  size,  and  finish  of 
parts  are  suitable. 

To  prevent  any  delay  in  the  fabrication  of  the  machines  the  Depart- 
ment wiU,  upon  the  notification  of  the  contractor,  have  the  drawings, 
etc.,  examined  at  the  place  of  manufacture.  Such  modifications  of  the 
contractor's  designs  and  finish  as  will  be  required  by  the  inspector  will 
be  made  by  the  contractor  without  extra  expense  to  the  United  Stat(»,s. 

The  Department  reserves  the  right  to  make  any  alterations  in  the 
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plans,  forms,  construction,  detail^  or  execution  described  by  the  draw- 
ings or  specifications,  without  invalidating  or  rendering  void  the  con- 
tract, and  in  case  of  any  difference  in  expense,  an  addition  to  or  abate- 
ment from  the  said  contract  amount  shall  be  made  in  the  ratio  or  pro- 
portion such  work  may  bear  to  thewhole  contract  work  to  be  performed. 

The  parts  of  the  machines,  when  finished,  will  be  delivered  at  the 
contractor's  risk  and  expense,  at  such  places  as  may  be  designat<ed, 
within  the  army  gun  factory  building,  to  be  there  erected  by  the  con- 
tractor under  his  own  superintendence. 

All  skilled  and  unskilled  labor  employed  in  the  erection  of  the  ma- 
chines to  be  furnished  by  the  contractor.  He  is  to  provide  all  necessary 
appliances  for  the  erection,  and  is  responsible  for  any  injury  to  life  or 
limb  of  his  employes. 

Railroad  tracks  run  into  the  building,  which  is  further  provided  with 
an  80-ton  overhead  traveling  crane  traversing  over  railroad  tracks  and 
places  of  erection  of  machines.  Said  crane  may  be  utilized  by  the  con- 
tractor in  the  erection  of  heavy  parts. 

The  final  test  will  be  made  at  the  expense  of  the  Department^  but  the 
contractor  will  be  solely  responsible  for  the  care  of  the  machines  until 
their  erection,  completion,  and  acceptance  by  the  Department. 

The  Department  will  have  the  masonry  foundations  for  the  machines 
prepared  in  time  for  their  erection,  but  the  contractor  must  verify  for 
himself  the  level  alignment  of  the  tops  of  the  foundations  and  their 
distances,  etc.,  before  he  commences  the  work  of  erection.  In  case  he 
discovers  any  error  he  will  at  once  inform  the  Department;  otherwise 
he  will  be  held  responsible  for  the  correctness  of  the  level  of  the  foun- 
dations. 

The  contractor  will  furnish  everything  pertaining  to  the  machines, 
except  the  holding-down  bolts  of  the  supporting-plates,  which  are  to  be 
built  into  the  foundation  masonry  and  will  be  furnished  oy  the  Ordnance 
Department.  The  plates,  Nos.  1  to  11  and  24  to  27,  inclusive,  repre- 
sent the  principal  features  of  the  machines  of  classes  1  and  4,  which, 
in  connection  with  a  complete  description  of  the  essential  parts,  and  of 
all  operations  the  machines  have  to  perform,  will  give  the  manufacturer 
complete  information  as  to  the  requirements  of  the  Department. 

With  the  exception  of  details  the  machines  will  be  made  as  repre- 
sented. 

As  to  the  details  of  the  mechanism  and  its  arrangement  employed  for 
the  performance  of  the  various  operations,  the  tool  builders  are  requested 
to  suggest  such  modifications  and  improvements  as  will,  in  their  opin- 
ion, and  according  to  their  experience,  effectively  improve  the  construc- 
tion. 

The  Department  is  confident  that  mutual  effof  ts  in  this  respect  will 
produce  the  most  perfect  machines,  combining  rigidity,  simplicity,  and 
accuracy,  with  a  result  gratifying  to  both  the  United  States  and  the 
manufacturer.  Bidders  are  expected  therefore  to  submit  with  their  pro- 
posals such  drawings  and  descriptions  of  detail  arrangements  and  mech- 
anism as  will  perfect  the  machines  and  enable  the  Department  to  form 
a  proper  estimate  of  the  propositions  of  the  builder. 

Whether  the  Department  agrees  to  such  propositions  or  part  thereof 
or  not,  the  contractor  will  execute  all  parts  as  directed  by  the  Depart- 
ment. The  builder  is  to  hold  himself  responsible  for  the  performance 
of  the  different  operations  of  the  machines  as  designed.  Bids  must  be 
based  on  the  machines  shown  in  the  designs  of  the  Department,  but  if 
bidders  wish  they  may,  in  addition  to  their  bid  on  the  above  machines. 
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submit  any  designs  which  they  may  deem  better  than  those  issued  by 
the  Department.  But  the  number  and  character  of  the  ox>erations  of 
each  m^ichine  must  be  limited  to  those  required  by  tlie  specifications, 
and  all  feeds  and  speeds  must  be  in  accordance  with  those  requii*ed. 
Such  drawings  must  show  in  full  all  the  information  necessary  to  enable 
the  Department  to  form  a  correct  judgment  of  the  design.  The  ma- 
chines of  class  5  are  intended  to  be  of  such  standard  or  commercial  pat- 
terns as  will  best  conform  to  the  specifications. 

In  all  questions  arising  under  these  specifications  and  drawings  with 
reference  to  the  proper  meaning  thereof,  the  decision  of  the  Depart- 
ment shall  prevail. 

The  contractor  will  fnmish  to  the  Department  a  complete  set  of  blue 
prints  of  all  working  drawings  of  each  kind  of  machine  before  the  final 
acceptance  of  the  machines. 

AU  parts  of  the  machines  must  be  manufactured  in  the  United  States, 
and  only  bids  from  domestic  tool  buildersof  well-established  reputation, 
who  are  able  to  convince  the  Department  that  their  shops  are  provided 
with  suitable  facilities  for  properly  and  promptly  prosecuting  the  man- 
ufacture of  the  machines,  will  be  considered. 

Preference  will  be  given,  other  things  being  equal,  to  an  early  deliv- 
ery of  machines  of  classes  1  and  5^  and,  generally,  such  designs  as  are 
best  suited  for  the  performance  of  the  particular  work  for  w^hich  the 
machines  are  required  will  be  duly  considered  in  making  awards. 
'  For  any  delay  in  the  completion  of  the  machines  beyond  the  date 
spex'ified  m  the  contract  there  will  be  deducted,  in  the  discretion  of  the 
Chief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  every  day  after  said  date  until  the  completion  of  the 
contract. 

Bids  will  be  considered  only  for  machine  tools  manufactured  in  the 
United  States.  '  • 

(Contract  wiU  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anything  in  it  or  any  of  the  papers  attached  to  it  and 
forming  part  thereof,  the  matter  shall  be  at  once  referred  to  the  Chief 
of  Ordnance,  U.  S.  Anny,  for  determination,  and  the  contractor  shall 
abide  by  his  decision*  If,  however,  the  contractor  shall  feel  aggrieved 
at  any  dex;isiou  of  the  Chief  of  Ordnance,  he  shall  have  the  right  to 
submit  the  same  to^the  Secretary  of  War,  and  his  decision  shall  be 
final. 

Class  1. 

Two  {J2)  turning  and  boring  lathes  for  guns  of  8  to  12  inches  oaliber. 

Lathes. — The  turning  and  boring  lathe  consists  of  the  bed,  headstock, 
tool-carriage,  muzzle  and  breech  back-rests,  and  boring-bar  with  car- 
riage, and  is  represented  on  Plates  1  to  11,  inclusive. 

Tfie  turning  and  boring  lathebed, — The  bed  is  composed  of  parts,  as 
follows; 

The  headstock  part  8  feet  5  inches  long  by  5  feet  wide,  consisting  of 
a  single  casting. 

The  "tool-carriage  bed  is  composed  of  two  sections,  each  a  single 
casting  22  feet  6  inches  long  by  8  feet  wide  (3  feet  wider  than  the 
remainder  of  the  bed),  to  carry  the  tool-carriage  on  independent  shears. 

The  boring-bar  carriage-bed  is  composed  of  two  sections,  each  a 
single  casting,  and  respectively  24  feet  and  27  feet  long  by  5  feet  wide. 
The  total  length  of  bed  is  thus  104  feet  5  inches.  T-slots  run  the  entire 
length  of  the  bed  sections  to  admit  the  squared  heads  of  the  bolts 
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clamping  down  the  headstock,  tool-carriage,  back-rests,  and  boring- 
carriage.  All  sections  are  connected  by  IJ-incli  tapered  bolts^  fitted  to 
holes  finally  reamed  after  alignment  of  the  bed;  such  bolts  are  to  be 
threaded  at  both  ends,  and  provided  with  a  nut  for  each  end,  for  con- 
venience of  securing  tight  fit  in  the  hole  before  bringing  up  the  nuts. 

Transoms  or  girts  connecting  the  shears  are  provided  at  intervals  of 
about  7  feet,  their  lower  portions  extending  beyond  the  bed  sides  for 
the  reception  of  the  bolts  employed  to  fasten  the  bed  to  plates  which 
rest  on  top  of  the  brick  piers  of  the  fouudation,  to  which  they  are  in 
turn  secured  by  foundation  bolts  and  washers.  Set  screws,  whose 
square  heads  are  provided  with  locking-washers,  also  pass  through  and 
are  employed  in  leveling  the  bed. 

The  headstock. — ^The  headstock  carries  three  spindles — the  main  cone 
and  back  gear  spindles. 

The  main  spindle  is  to  be  of  hard,  close-grained  east  iron;  the  mixture 
is  to  contain  25  per  cent  df  cold-blast  iron.  Front  bearing  to  be  20 
inches  diameter  by  24  inches  long,  and  rear  bearing  16  inches  diameter 
by  24  inches  long;  the  distance  from  center  to  center  of  bearings  being 
6  feet  11  inches.  The  front  end  of  main  spindle  carries  fx  face-plate  of  8 
feet  diameter.  This  plate  is  bored  out  to  fit  tight  over  the  nose  of  the 
spindle,  and  is  drawn  up  tight  against  the  spindle-collar  by  four  screws; 
a  taper  pin  is  fitted  into  the  joint  of  spindle-nose  and  face-plate  bore, 
and  acts  as  a  key.  The  faceplate' is  provided  with  four  adjustable 
chuck-jaws,  actuated  by  screws  journaled  in  the  fitce-plate  immediately 
under  their  square  head,  and  engaging  nuts  in  the  jaw-plates.  The 
jaws  themselves  consist  of  the  jaw-plate  and  jaw  proper.  The  former 
slides  in  ways  in  the  face-plate  and  carries  the  nut,  and  can  be  securely 
clamped  by  means  of  six  screws,  three  on  each  side,  engaging  rectangu- 
lar bars  lying  in  T-slots  that  are  formed  in^  the  face-plate  parallel  to 
the  jaw-slide.  To  the  jaw-f&ate  any  convenient  fixture  or  style  of  jaw 
may  be  secured  by  means  of  four  bolts,  that  shown  in  the  drawing  being 
a  jaw  having  a  swiveling  grip-piece,  enabling  the  jaw  to  automatically 
take  a  fair  grip  on  the  tapered  chase  of  the  gun.  The  main-spindle 
bearings  are  to  be  made  of  hard,  close-grained  cast  iron,  having  25  per 
cent  of  cold-blast  iron.  They  are  boreS  straight  \fi  fit  the  spindle,  and 
externally  coned  to  fit  the  headstock.  Each  bearing  is  provided  at 
either  end  with  screw-threads,  to  which  is  fitted  a  spanner-nut.  The 
bearings  are  longitudinaUy  and  radially  split  entirely  through  on  the 
bottom,  and  partially  through  at  lines  120  degrees  on  each  side  of  this  cut. 
A  key  is  fitted  into  the  headstock  to  engage  the  bearing  and  prevent 
its  rotation.  To  take  up  wear,  the  spanner-nut  at  the  large  end  of  the 
bearing  is  slacked  off  and  that  on  the  small  end  drawn  up,  thus  forc- 
ing the  bearing  £a.rther  into  the  head  and  compressing  it  around  the 
spindle.  By  this  arrangement  the  circular  contour  of  the  l)earings  is 
always  preserved  and  the  center  line  maintained  at  a  constant  height. 
The  rear  end  of  the  main  spindle  is  provided  with  a  step,  which  trans- 
fers all  end  thrust  to  the  thrust-block  secured  to  the  rear  housing  of  the 
headstock.  Anti-friction  washers  of  hardened  steel  and  gun  bronze  are 
alternately  interposed  between  the  step  and  the  adjustable  thrust-screw 
of  the  block.  The  step  is  also  made  use  of  to  carry  a  spur-gear,  which 
drives  the  trains  of  gearing  employed  to  feed  boring-bar  and  boring-bar 
carriage. 

The  conesprndk  runs  in  bronze  bearings  12  inches  long  and  6  inches 
diameter  at  front  end  and  4  J  inches  at  back  end;  it  carries  the  cone  and 
part  of  the  back-gear  train,  while  keyed  to  its  front  end  is  the  face-plate 
pinion  engaging  the  internal  gear,  bolted  securely  to  the  back  of  the 
face-plate. 
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The  cmve  has  five  steps  for  an  S-inch  belt,  rangiDg  from  20.5  to  44 
inches  diameter.  , 

The  cone  on  the  countershaft  is  a  duplicate  of  the  head  cone  as  re- 
gards diameters  and  width  of  steps. 

Keyed  fast  to  the  rear  hub  of  the  cone  is  a  wide-faced  pinion;  jour- 
naled  directly  on  the  cone-shaft  is  a  quill  exteuding  through  the  cone 
and  haying  the  latter  journaled  upon  it.  To  the  rear  end  of  this  quill 
is  keyed  a  pinion  of  the  same  diameter  as  the  wide- faced  cone-pinion, 
and  keyed  to  the  front  end  of  the  quill  is  a  gear  close  against  the  front 
face  of  the  cone.  Immediately  in  tront  of  this  gear  a  gear  of  the  same 
diameter  is  keyed  to  the  spindle  itself. 

The  baokgear  spindle  is  journaled  in  bronze  bearings  below  the  cone- 
spmdle  and  on  the  front  side  of  the  headstock,  and  carries  a  quill  tree 
to  rotate  about  the  spindle.  Keyed  to  the  rear  end  of  this  quill  is  a  gear 
engaging  the  wide-fac^d  cone-pinion  close  to  the  rear  face  of  the  cone, 
wMle  the  forwaid  end  of  the  quill  carries  securely  keyed  to  it  a  pinion 
engaging  the  gear  nearest  the  front  cone-face.  The  back  gear-spindle 
has  keyed  to  it,  immediately  behind  the  front  bearing,  a  pinion  of  same 
diameter  as  that  on  the  quill,  which  engages  with  the  large  gear  keyed 
to  front  end  of  cone-spindle.  The  rear  end  of  the  back  gear  spindle  car- 
ries a  gear  engaging  the  pinion  at  the  rear  of  the  cone-spindle  quill; 
this  latter  gear  is  free  to  sUde  longitudinally  on  its  spindle,  and  is  pro- 
vided with  a  hub  extending  into  the  rear  bearing.  A  portion  of  this 
hub  near  the  ceifter  of  its  length  is  spirally  grooveid,  the  section  of  the 
grooves  corresponding  to  the  section  of  a  rack;  a  pinion,  journaled  in 
the  bearing  and  rotated  by  means  of  a  crank-wrench  applied  to  the 
squared  end  of  its  shaft,  engages  these  grooves  and  causes  the  gear  to 
slide  along  its  spindle.  When  the  gear  is  moved  up  close  to  the  gear 
on  the  end  of  the  quill  it  engages  with  the  wide-faced  pinion  on  the  end 
of  the  cone-quill.  The  back-gear  spindle  carries  on  its  rear  extremity  a 
spur-gear,  employed  to  feed  the  tool  carriage. 

The  first  reduction  of  speed  from  the  cone  is  effected  as  follows:  The 
sliding-back  gear  is  brought  forward  into  engagement  with  the  wide- 
faced  pinion  and  driven  by  it.  The  front  pinion  keyed  to  the  back-gear 
shaft  then  drives  the  front  gear  keyed  to  the  cone-spindle,  and  the  face- 
plate pinion,  on  the  end  of  the  latter,  transmits  the  motion  to  the  main 
spindle.  For  the  second  reduction,  tJie  sliding-back  gear  is  moved  back 
and  into  engagement  with  the  pinion  on  the  rear  end  of  the  cone-quill; 
then  the  cone-pinion  drives  the  gear  on  rear  of  back-gear  quiU;  the 
pinion  on  front  of  this  quill  drives  the  gear  on  end  of  cone-quill  (close 
to  front  cone-face) ;  the  pinion  on  rear  end  of  cone-quill  drives  the  slid- 
ing-back gear,  and  the  front-back  gear  spindle-pinion  drives  front  gear 
on  cone-spindle,  and  this  drives  again  to  the  main  spindle  through  face- 
plate pinion  and  gear. 

The  faceplate  innion  has  14  teeth  of  1  diametral  pitch  (3.142  circular), 
while  the  face-i)late  gear  has  8o  teeth.  All  the  back-gear  pinions  have 
29  teeth  of  1.75  diametral  x>itch  (1.795  circular),  and  all  back  gears  have 
77  teeth  of  the  same  pitch.  All  back  gears  at  rear  end  have  4.5-inch 
working  face  and  those  at  front  5.5-inch  working  face.  Width  of  face 
of  face-plat-e  gear  7^  inches.  By  employing  two  main-counter  speeds 
of  165  and  202  revolutions  per  minute,  we  obtain  20  main-spindle  speeds 
ranging  by  practically  correct  geometrical  progression  from  0.25  to  10 
revolutions  per  minute. 

The  tool-carriage. — The  tool-carriage  consists  of  the  plate,  bolted  to 
the  bed  in  the  desired  position;  the  lower  or  main  slide,  which  is  made 
to  swivel  on  the  plate,  and  is  bolted  down  to  the  latter;  the  lower  cross- 
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Blide,  capable  of  a  longitudinal  traverse  on  the  main  slide  of  15  feet  7.5 
inches;  the  lower  crossjshoe,  having  a  movement  on  the  lower  cross- 
slide  of  27  inches.  The  lower  cross-shoe  carries  the  second  longitudi- 
nal slide,  which  can  be  made  to  swivel  on  the  lower  shoe,  and  in  turn 
carries  a  shoe  and  allows  the  latter  a  longitudinal  motion  of  3  feet. 
This  shoe  carries  the  upper  cross-slide  shoe,  whose  maximum  trav^el  is  1 
foot  9  inches,  though  this  can  be  increased  by  4  .or  5  inches  in  case  of 
necessity.  Two  short  supplementary  slides  are  mounted  on  this  last 
sUde,  each  having  a  travel  of  9  inches.  The  upper  surfaces  of  these 
slides  sfcre  faced  with  0.6-inch  steel  plates;  four  l^-inch  studs  are  se- 
curely tapped  in  each,  and  so  placed  that  the  lines  connecting  their  cen- 
ters form  a  perfect  square;  each  bar  is  cut  out  from  the  hole  to  the  edge 
on  one  end,  and  from  the  hole  to  the  side  edge  af  the  other  end,  this  ar- 
rangement allowing  the  bars  to  be  set  in  two  different  positions  at  right 
angles  to  one  another  without  necessitating  the  removal  of  the  clamp- 
ing-nuts. Spiral  springs  slipped  over  the  studs  serve  to  free  the  tool 
of  the  bar  when  the  nuts  are  being  slacked.  The  upper  swiveling-slide 
carries  an  extension  on  its  side,  to  which  may  be  fastened  former-plates 
of  any  desired  shape,  the  slot  formed  in  such  plates  being  engaged 
by  a  conical  roller,  mounted  on  a  stud,  detachably  fastened  to  the  end 
of  the  upi)er  swiveling  cross-shoe;  to  allow  this  latter  to  be  drawn  in 
or  out  to  follow  the  contour  of  the  former,  the  screw  is  detached  by 
drawing  out  a  pin  which  passes  through  the  bushing  in  which  the  front 
end  of  the  screw  is  journaled  and  through  the  body  of  the  shoe.  This  is 
accomplished  by  relieving  the  thumb-nut  shown  at  the  front  end  of  the 
shoe,  sliding  it  toward  the  edge  and  then  reclamping.  The  entire  car- 
riage is  mounted  on  a  plate  which  is  bolted  to  T-slots  in  the  carriage- 
bed  shears  by  means  of  six  bolts,  two  at  each  end  and  two  at  the  center, 
these  latter  also  passing  through  the  main  slide  and  aiding  to  secure 
it  to  the  plate. 

Cap-screws  passing  through  slots  at  the  ends  (two  p^  end)  are,  be- 
sides, employed  to  fasten  the  main  slide  to  the  plate.  To  prevent  any 
possible  slight  lifting  of  the  front  edge  of  the  slide  from  the  plate  be- 
tween the  central  and  end  clamping-screws  additional  screws  are  located 
midway  between  those  at  the  end  and  center,  engaging  square  nuts 
lying  in  slots  formed  in  the  base  of  the  plate.  The  carriage  may  be 
shifted  longitudinally  along  the  bed  by  hand,  in  which  case  the  damp- 
ing-bolts are  slacked  sufficiently  to  allow  the  entire  weight  of  the  car- 
riage to  come  on  the  three  pairs  of  rolls  journaled  in  the  main  plate. 
These  rolls  are  hollow  and  secured  to  axles.  The  radii  of  the  rolls 
are  slightly  greater  than  the  distances  from  the  shears  to  the  roll-cen- 
ters, so  that  clamping  the  plate  down  compresses  the  rolls,  which  will, 
on  the  bolts  being  loosened,  regain  their  original  shape,  at  the  same 
time  raising  the  carriage  clear  of  the  shears.  A  pinion  journaled  on  the 
front  side  of  the  plate,  near  the  center  of  its  length,  engages  a  rjick  fa^j- 
tened  to  the  front  side  of  the  carriage-bed,  and  will,  when  rotated  by  a 
ratchet- wrench  applied  to  the  upper  squared  end  of  its  shaft,  feed  the 
carriage  along.  The  rear  end  of  the  slide  has  formed  on  it  a  vertical 
gear-segment,  into  which  meshes  a  pinion  provided  with  a  squared  end 
for  the  attachment  of  a  wrench,  to  be  employed  in  swiveling  the  slide 
alter  the  bolts  clamping  it  to  the  plate  have  been  slacked.  This  end  of 
the  slide  is  graduated  to  give  variations  of  taper  in  diameter  of  0.0002 
inch  per  1  inch  of  length,  the  graduations  to  ext<*nd  2J  degrees  each 
side  of  O  in  the  plate.  Automatic  feeds  in  two  dire(rti<)ns  are  provided 
for  the  two  longitudinal  and  the  lower  cross-slides;  and  motion  for 
these  feeds  is  derived  from  the  splined  shafts  extending  the  entire 
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len^h  of  the  tool-carriage  bed  and  by  mechanism,  as  follows:  A  miter- 
pinion  joumaled  in  a  bearing  projecting  from  the  under  side  of  the  bed- 
plate derives  motion  from  the  spUned  feed-shaft,  along  which  it  is  free 
to  travel  with  the  carriage,  transmitting  this  motion  to  a  miter  mounted 
on  the  lower  end  of  a  short  vertical  shaft  extending  through  and  jour- 
naled  in  the  swivel  of  the  main  slide,  and  carrying  at  its  upper  end  a 
miter-gear,  which  in  laim  rotates  a  feed  rod  lying  in  the  trough  of  the 
slide  parallel  to  and  nearest  the  inner  way,  by  means  of  a  miter  splined 
to  the  shaft  and  joumaled  in  the  slide.  Mounted  on  the  outer  end  of 
this  rod  is  a  spur- gear  which  drives  a  splined  «haft  extending  the  entire 
length  of  the  slide.  A  gear  on  the  end  of  this  second  shaft  in  turn  im- 
parts rotation  to  an  intermediate  loosely  mounted  on  the  end  of  the  first 
shaft.  When  this  clutch  is  slipped  on  the  opposite  end  of  the  screw 
the  rotation  of  this  intermediate  gear  drives  a  gear  loosely  mounted  on 
the  end  of  the  screw  journaled  parallel  to  the  spline  rod  and  extending 
the  entire  length  of  the  slide.  This  gear  has  clutch  teeth  on  its  hub, 
which  may  be  engaged  by  corresponding  teeth  on  the  face  of  a  remova- 
ble clutch,  which  is  in  engagement  with  the  screw  by  means  of  a  feather. 
The  latter  is  reversed,  being  then  driven  by  means  of  an  intermediate 
from  a  gear  permanently  mounted  on  the  corresponding  end  of. the 
spline  rod,  and  as  the  screw  engages  a  nut  secured  to  the  base  of  the 
slide-shoe,  this  latter  is  fed  in  either  direction  desired. 

One  clutch  only  is  provided,  to  guard  against  accidents  resulting  from 
an  attempt  to  rotate  the  screw  in  opposite  direction  through  neglect  of 
the  operator  to  remove  one  or  the  other.  In  the  drawings  such  remov- 
able clutches  are  shown  in  position  by  dotted  lines.  Extending  through 
the*  bottom  of  the  lower  cross-slide  is  a  short,  vertical  shaft  carrying 
miter- gears  on  either  end,  the  lower  one  of  which  engages  agear  joumaled 
in  the  bottom  of  the  slide,  and  driven  by  the  splined  shaft  extending 
the  entire  length  of  the  main  slide,  while  the  one  at  the  upper  end  engages 
a  miter- gear  joumaled  in  the  recess  in  the  upper  portion  of  the  cross- 
slide  and  drives  a  splined  rod  lying  in  the  trough  of  the  slide  parallel  to 
and  nearest  its  left-hand  way.  The  two  rods  and  the  screw  in  this  slide 
serve  the  same  purposes  and  are  a<!tuated  by  gearing  in  a  similar  manner 
as  those  in  the  main  longitudinal  slide.  A  bevel-gear  splined  to  the  cen- 
tralrodand  joumaled  in  the  base  of  thecross-slide  swivel  plate  drives  (by 
]neans  of  a  gear  at  the  lower  end  of  a  verticiil  shaft  extending  through  the 
center  of  the  swivel  and  a  miter- gear  at  the  upper  end  of  this  shaft)  a 
miter-gear  joumaled  in  the  upper  slide  and  splined  to  a  shaft  extending 
the  entire  length  of  this  slide.  Mounted  on  each  end  of  this  shaft  are 
spur-gears,  the  one  at  the  front  driving  a  screw  that  is  joumaled  in  the 
slide  parallel  to  the  rod,  through  a  removable  gear  that  can  be  placed 
on  the  squared  end  of  the  screw,  while  the  gear  mounted  on  the  rear 
end  of  the  rod  diives  the  screw  through  the  same  removable  gear,  by 
means  of  an  intermediate  gear  centrally  between  the  screw  and  rod;  by 
varying  the  position  of  this  removable  gear,  rotary  motion  in  opposite 
directions  is  imparted  to  the  screw  and  the  slide-shoe  fed  in  the  direc- 
tion desired.  Hand-feed  is  provided  by  using  a  crank-wrench  on  the 
squared  end  of  the  feed-screws  in  place  of  the  removable  gears.  The 
feed-screws  have  a  lead  of  J  inch  per  revolution  and  a  single  bastard- 
thread.  All  slides  are  provided  with  tapered  bronze  keys  extending 
the  entire  length  of  the  shoes  to  compensate  for  wear.  The  long  tapers 
on  the  chase  of  the  gun  are  turned  by  swiveling  the  main  slide  on  the 
plate,  while  a  former  is  employed  as  described  for  the  other  irregular 
outlines.  When  the  fonner  attachment  is  not  in  use  a  flat  x>lateis  fitted 
in  place  of  tffe  former  plate  to  make  a  bearing  for  the  upper  cross-shoe 
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on  its  inward  travel.  When  it  is  desired  to  travel  the  tool-carriage  past 
such  fixtures  on  the  main  bed  which  would  prevent  the  passage  of  the 
tool-carriage  in  its  ordinary  position,  the  latter  is  moved  along  as  far  as 
such  fixture  wiU  allow;  the  lower  main  slide  is  then swiveled  sufficiently 
to  clear  the  fixture,  returning  all  pai'ts  to  their  original  position  after 
passage  of  the  obstruction. 

Tool-carriage  feed  mechanism  for  turning  and  sorew-cutting.  Motion 
is  conveyed  to  the  feed  driving-shaft,  which  lies  in  the  tool-carriage  bed, 
from  the  spur- gear  mounted  on  the  end  of  the  back-gear  spindle.  This 
gear  drives  through  compound  gearing  and  an  intermediate,  mounted 
on  a  sweep,  a  change-gear  .mounted  on  the  end  of  a  shaft  lying  parallel 
to  the  head  along  the  front  side  of  the  headstock  bed ;  this  shaft  carries 
near  its  jrear  end  a  spur-gear,  driving  another  gear  of  the  same  size 
whose  hub  is  journaled  in  the  second  bearing  of  the  main  feed-shaft, 
and  one  of  whose  hub  tace^  is  provided  with  clutch  teeth.  The  shaft, 
joiu-naled  in  front  of  and  parallel  to  the  headstock  bed,  carries  also  a 
worm  which  drives  a  worm-gear,  the  latter  having  at  its  end  a  miter- 
gear  engaging  a  miter  journaled  in  the  end-bearing  of  the  main  feed- 
shaft,  and  provided  with  clutch-teeth  on  its  hub  end.^  A  clutch  splined 
to  the  feed-shaft  can  be  made  to  engage  either  this  last-mentioned  miter- 
gear  or  the  spur-gear,  by  means  of  a  suitable  lever,  as  shown,  thus  con- 
veying rapid  rotation  to  the  main  feed-shaft  by  the  spur-gears,  or  mo- 
tion 12 J  times  as  slow*  through  the  worm  and  miter-gearing.  The  fast 
speed  is  employed  for  screw-cutting,  while  the  slow  one  gives  the  turn- 
ing feeds.  By  use  of  the  gears  mentioned  in  table  on  the  diagram, 
screw-threads,  having  a  lead  per  revolution  of  0.25,  0.3,  0.4,  0.5,  0.6,  0.7, 
0.75,  0-8,  0.9, 1.0, 1.25, 1.50, 1.75,  etc.,  up  to  3  inches,  varying  by  quar- 
ters of  an  inch,  can  be  obtained,  while  still  others  may  be  had  by  the 
use  of  suitable  gears.  Cutting-feeds  will  range  from  0.02  up  to  0.24,  the 
change  from  screw-cutting  to  turning  being  simply  and  rapidly  effected 
by  throwing  out  the  clutch  mentioned,  while  by  leaving  it  in  the  central 
position  the  feed-shaft  receives  no  motion  whatever. 

Boring  bar  carriage  driving  and  feed  mechanism, — The  boring-bar  car- 
riage is  mounted  on  the  main  bed  and  bolted  to  the  latter  by  bolts  engag- 
ing T-slots  running  the  entire  length  of  the  shears.  The  sections  are 
securely  bolted  together  by  taper-bolts  to  preserve  their  relative  align- 
ment. A  housing  carrying  part  of  the  gearing  for  conveying  feed-motion 
to  the  boring-bar  and  the  pulleys  for  rapidly  moving  the  same  are  bolted 
to  the  real*  end  of  the  carriage — forming  a  part  of  the  same — and  also 
to  the  bed.  The  boring-bar  is  of  forged  steel,  45  feet  8  inches  long  by 
7 J  inches  diameter,  and  has  a  4-inch  hole  extending  its  entire  length, 
and  its  front  end  is  tapered  out  for  the  reception  of  the  shank  of  center 
or  tool-head.  It  is  supported  by  four  capped  bearings,  the  first  one  of 
which  is  stationary  at  the  front  end  of  the  carriage;  two  intermediate 
ones  are  set  at  equal  intervals  between  the  first  and  fourth,  to  which 
last  the  boring-bar  is  secured  between  collars.  All  heads  are  bushed, 
the  external  diameters  of  the  bushings  being  sufficiently  large  to  per- 
mit the  use  of  bushings  for  an  11-inch  bar,  should  it  be  found  desirable 
to  use  one.  All  heads  are  adjustably  gibbed  to  the  carriage.  As  the 
last  head  moves  forward,  carrying  the  bar  with  it,  it  comes  in  contact 
with  the  third,  pushing  that  with  it,  and  this  Avill  in  turn  carry  along 
the  second:  when  returning,  the  third  head  di aws  the  second  back, 
releasing  it  at  its  normal  position,  being  in  tui*n  released  by  the  last 
head  at  the  proper  time.  To  accomplish  this  a  pair  of  drag-hooks  are 
bolted  to  the  fijont  end  of  the  last  head,  terminating  in  beveled  surfaces, 
>^^hich  serve  to  raise  and  conduct  into  the  hooks  a  transvefte  bar  lying 
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in  suitable  recesses  under  the  third  head;  this  bar  extends  the  entiic 
width  of  the  space  between  the  carriage-shears,  on  the  inner  sides  of 
which  are  formed  at  a  suitable  point  lugs  beveled  toward  the  front, 
which  serve  to  lift  tte  bar  out  of  the  drag-hooks  as  it  is  carried  over 
them  by  the  return  movement  of  the  head.  A  similar  arrangement  is 
made  use  of  between  the  second  and  third  head.  A  screw  extends 
the  entire  length  of  the  carriage  between  the  shears,  and  is  joumaled 
at  the  rear  in  the  housing  bolted  to  the  carriage,  and  supported  on  each 
carriage-transom  by  a  bearing  embracing  one- third  of  its  circumference; 
a  nut  engaging  the  remaining  two-thirds  is  attached  to  the  rear 
head;  this  nut  is  made  in  halves,  which  are  connected  by  a  right  and 
left  hand  screw,  to  allow  ready  detachment  of  the  head  from  the  screw. 
Loosely  mounted  on  the  rear  end  of  the  screw  are  a  pair  of  friction- 
pulleys  (which  must  be  what  are  termed  "rim-fiictions"  of  approved 
design),  which  impart  rapid  rotation  to  the  screw  in  different  directions, 
on  being  set  up  by  the  usual  spool  sliding  on  the  screw  between  them. 
For  the  boring  and  reaming  feeds  the  screw  carries  in  the  rear  housing, 
and  in  front  of  the  friction-pnlleys,  a  pair  of  loose  miter-gears  provid^ 
with  clutch-teeth  on  their  inner  faces  for  engagement  by  the  clutch 
splined  to  the  screw  between  them;  these  miters  derive  rotation  from 
a  third  miter  mounted  on  the  upper  end  of  a  vertical  shaft  joumaled  in 
the  housing,  and  ca^ying  at  its  eone  end  a  miter-gear  driven  from  its 
mate  mounted  on  the  inner  end  of  short  horizontal  transverse  shaft, 
receiving  motion  from  a  worm  driving  a  worm-gear  mounted  on  the 
short  shaft.  The  shaft  carrying  the  worm  is  splined  and  extends  the 
entire  length  of  the  main  bed  through  tothe  head  end,  being  supported 
by  automatic  drop-bearings  for  that  portion  of  its  length  traversed  by 
the  boring-carriage. 

EoUs  situated  in  the  feet  of  the  boring-carriage  and  joumaled  in 
spring  frames  serve  to  take  the  weight  of  the  carriage,  wl^en  the  clamp- 
ing-bolts are  slacked,  to  permit  of  a  free  movement  along  the  main  bed 
by  the  operator,  who  rotates  a  short  vertical  shaft  near  the  front  end  of 
the  carriage  by  means  of  a  ratchet- wrench  applied  to  its  upx)er  square 
end;  mounted  on  the  lower  end  of  this  shaft  is  a  pinion  which  engages 
a  rack  secured  to  the  inner  main  bed-shear.  For  power- traverse  of  the 
carriage,  a  miter-gear  is  keyed  to  the  above-mentjoned  short  vertical 
shaft,  wnich  is  driven  by  its  mate  on  the  forward  end  of  a  horizontal 
transverse  shaft  having  loosely  mounted  upon  it,  near  the  back,  a  pair 
of  miter-gears  connected  by  a  third,  vertically  joumaled  underneath 
them;  the  two  miters  on  the  shaft  have  clutch-teeth  formed  on  their 
inner  faces,  for  engagement  by  a  sliding  clutch  splined  to  the  shaft,  and 
operated  by  a  bell-crank  lever  extending  through  the  front  side  of  the 
carriage  within  convenient  reach  of  the  operator.  A  worm-gear  keyed 
to  the  hub  of  the  rear  end  of  the  clutch-miters  is  driven  by  a  worm  on 
the  splined  feed-shaft  lying  in  the  main  bed.  A  light  rod  made  of 
tubing  runs  along  the  front  side  of  the  carriage,  and  is  connected  at 
the  firont  end  to  a  handle  pivoted  on  the  carriage,  by  which  it  is  thrown 
to  the  right  or  left,  engaging  the  gear  or  pulley,  giving  a  back  or  for- 
ward motion  to  the  bar.  Adjustable  dogs  on  this  rod  are  struck  by  a 
tappet  attached  to  the  rear  bar-head,  thus  automatically  controlling  the 
lengtli  of  the  stroke.  The  shifting  mechanism  is  so  arranged  that  it  is 
impossible  to  engage  two  feeds  or  any  feeds  in  different  directions  simul- 
taneously; a  portion  of  the  rod  at  its  rear  end,  and  a  portion  at  the 
front  of  housing  and  carriage  is  squared,  and  slides  through  square 
bearings,  that  portion  of  each  square  which  rests  in  these  bearings, 
when  both  clutches  are  thrown  out  of  engagement,  being  turned  cylin- 
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E  drical  to  pennit  rotation  of  the  rod;  when  in  that  position,  by  means 

ft  of  a  handle  attached  to  its  front  end — ^the  norma]  position  of  the  oper- 

f  ator — a,  portion  of  the  rod  centrally  between  these  two  squared  portions 

1  carries  a  spline  on  each  side  of  a  short  bearing  set  in  the  center  of  this 

[  section,  which  splines  are  in  line  with  key-ways  cut  through  the  bear- 

\  ing  only  when  the  rod  is  rotated  to  either  limit,  thus  permitting  an  end- 

wise movement  of  the  rod  at  such  time  only;  those  portions  of  the  rod 
in  front  of  the  gear-clutch  and  friction-spool  are  cranked  in  opposite 
directions,  the  cranks  being  arranged  to  stand  vertical  when  the  rod  is 
at  either  limit  of  its  angular  movement;  on  each  side  of  the  center  of 
each  crank  are  lugs  projecting  from  it  and  away  from  the  rod;  these 
lugs,  when  the  cranks  are  thrown  up,  engage  the  end  of  the  forked 
levers  attached  to  the  gear-clutch  and  friction-spool,  which  levers  swing 
on  vertical  pivots  between  the  rod  and  screw,  and  whose  rear  ends — or 
those  portions  engaged  by  the  lugs  on  the  cranks  when  thrown  up — 
are  horizontally  pivoted,  and  will,  when  the  cranks  are  thrown  down, 
drop  into  locks,  thus  preventing  any  possible  movement  of  the  levers 
around  their  vertical  pivots,  tending  to  shift  clutch  or  spool;  to  further 
insure  this  locking,  yokes  are  attached  to  the  cranks  and  passed  over 
the  top  of  the  rear  portion  of  the  forked  levers,  compelling  their  down- 
ward movement  in  unison  with  that  of  the  cranks;  a  further  advantage 
of  the  use  of  these  yokes  lies  in  the  &ct  that  it  ifill  be  impossible  to 
rotate  the  rod  and  shift  it  endwise  should  any  accidental  obstruction 
prevent  the  safe  locking  of  either  lock. 

Motion  is  imparted  to  the  shaft  lying  in  the  main  bed  from  the  live 
spindle  by  the  spur-gear  on  the  step,  and  some  intermediate  spur-gears, 
all  of  which  also  form  part  of  the  tool-carriage  feed-tram:  this  last 
bevel-gear  has  formed  on  it  a  spur-gear,  and  keyed  to  the  hub  of  the 
last  spur- gear  is  a  spur-gear  of  half  the  diameter  of  the  other;  these 
two  spur- gears  are  in  engagement  with  a  pair  mounted  on  a  shaft  below 
and  to  the  left  in  such  manner  that  one  or  the  other  can  be  connected 
to  the  shaft  by  a  spline,  or  both  disconnected,  imparting  to  the  shaft 
two  difiTerent  speeds,  one  four  times  as  fast  as  the  other,  or  permitting 
the  shaft  to  remain  idle  while  the  gears  simply  rotate  around  it. 

Permanently  keyed  to  this  shaft  is  a  cone  of  four  gears,  ^hich  drives 
a  cone  of  four  similar  gears  mounted  on  the  end  of  ttie  long  splined 
feed-rod  extending  the  length  of  the  main  bed;  these  last  gears  are  also 
so  arranged  that  any  one  of  them  can  be  at  will  locked  to  the  shaft,  im- 
partiAg  to  it  its  rotative  speed,  giving  eight  different  feeds  to  tjie  boring 
bar. 

The  device  employed  to  engage  any  one  of  a  nest  of  gears  is  shown 
on  Plate  Ko.  6.  It  must  be  arranged  so  as  to  prevent  possible  engage- 
ment of  two  gears  simultaneously.  The  projecting  portion  of  the 
spline-rod  is  provided  with  rack-teeth;  the  teeth  to  be  engaged  by  a 
pinion  for  the  easier  movement  of  the  rod  in  changing  the  feed. 

BREECH  AND  MUZZLE  BACK  2iESTS. 

The  hreech-rest — The  breech-rest  consists  of  a  housing  in  two  parts, 
base  and  top,  and  the  chuck-ring,  also  made  in  two  parts  for  conven- 
ience in  placing  or  removing  the  gun.  It  is  bolted  to  T-slots  in  the  bed 
by  IJ-inch  bolts  in  .the  desired  position,  and  can  be  moved  along  by 
hand  by  applying  a  rachet-wrench  to  the  squared  end  of  a  short,  hori- 
zontal, transverse  shaft  journaJed  in  the  base  of  the  rest  and  termi- 
nating in  a  miter-gear  engaging  a  similar  gear  at  the  upper  end  of  a 
short  vertical  shaft  that  carries  a  pinion  engaging  a  rack  secured  to  the 
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front  sbear  and  extending  the  entire  length  of  the  bed  traversed  by 
the  back-rests.  The  upper  j)art  of  the  housing  is  bolted  to  the  base 
by  means  of  two  l^inch  eyebolts  hinged  in  the  latter.  The  chuck - 
ring  is  made  in  halves,  that  are  bolted  together  by  four  eyebolts,  all 
hinged  in  the  lower  half.  The  nng  is  flanged  on  both  sides,  and  tlie 
portion  between  the  flanges  turned  to  journal  in  the  housing.  Six 
slides  in  the  front  ring-flange  are  provided,  to  which  the  jaws  are  fitted 
and  adjusted  by  square-ended  screws  IJ  inches  diameter,  journaled  at 
the  periphery  of  the  flange  and  engaging  half  nuts  in  the  jaws,  whioli 
latter  are  firmly  bolted  to  the  ring  by  four  IJ-inch  studs  for  each  jaw, 
set  into  the  ring,  and  ^passing  through  slots  at  the  sides  of  the  jawvS. 
Each  jaw  carries  a  2}-'mch  screw  terminating  in  a  squared  outer  end; 
these  screws  take  the  bite  on  the  breech  of  the  gun. 

The  mvazle-rest — The  muzzle-rest  is  mounted  on  the  rear  portion  of 
the  bed  and  bolted  to  the  T-slots  in  the  shears  by  IJ-inch  bolts.  It  is 
moved  along  the  bed  by  a  pinion  engaging  the  rack  in  the  same  manner 
as  the  breech-rest. 

Automatic  releases  or  breaJcing-pins, — Automatic  releases  (of  api)rove(l, 
designs)  or  breaking-pins  must  be  provided  in  the  carriage  driving-feed 
(for  turning  and  screw-cutting) — ^preferably  on  one  of  the  first  driving- 
gears  of  carriage — of  all  machines  of  classes  1  and  2 ;  also  in  the  boring- 
bar  feeds  (fast  and  slow),  and  in  the  dijiving  bearing  of  boring  bar  of  all 
machines  of  Class  1,  to  permit  free  rotation  of  bar  with  face-plate  in 
case  of  accident. 

TURNING  AND  BORING  LATHE. 
General  dimensions. 

Speed  of  main  counter,  166  and  202  R.  P.  M. 

B.  P.  M.  of  main  spindle  from  0.25  to  10— 20  speeds. 

Cones,  5  steps  of  20.5.  26.46,  32.48,  38.21;  and  44.0  for  8-inch  bolt. 

Cone-pinion,  9.25-incn  face,  29  teeth, 

Cone-qniU  pinion,  4.75-inon  face,  29  teeth, 

Cone-spindle  gear,  5.5-inch  face,  77  teeth. 

Cone-quill  genr,  5.5-inGh  face,  77  teeth, 

Back-gear  spindle-gear,  4.5-inch  face,  77  teeth. 

Back-gear  qnill-gear,  4.5-inch  face,  77  teeth, 

Back-gear  qnill-pinion,  6-inoh  face,  29  t-eeth, 

Back-gear  spindle-pinion,  6-inch  face,  29  teeth,  ^ 

Face-plate  pinion,  7.5-inch  face,  14  teeth,  >  1-inch  diametral  pitch. 

Face-plate  gear,  8-inch  face,  85  teeth,         J  3.14-inch  circumferential  pitch. 

Main  spindle  front  bearing,  20  inches  diameter  by  24  inches  long. 

Main  spindle  back  bearing,  16  inches  diameter  by  24  inches  long. 

Cone-spindle  front  bearing,  6  inches  diameter  by  12  inches  long. 

Cone-spindle  back  bearing,  4.5  inches  diameter  by  12  inches  long. 

Back-gear  spindle  front  bearing,  5.5  inches  diameter  by  12  inches  long. 

Back-gear  spindle  back  bearing,  6.5  inches  diameter  by  14  inches  long. 

Face-plate,  8  feet  diameter. 

Vertical  height  from  top  of  shear  to  center,  4  feet. 

'Range  of  tool-carriage  on  bed,  power  and  hand,  24  feet. 

Travel  of  main  longitudinal  sliae,  power  and  hand,  15  feet  1\  inches. 

Travel  of  main  lower  cross-slide^  power  and  hand,  2  feet  3  inches. 

Travel  of  second  longitudinal  shde,  power  and  hand,  3  feet. 

Travel  of  upper  cross-slide,  1  foot  9  inches. 

Travel  of  upper  auxiliary  cross-slides,  each  9  Inches. 

Free  swiveling  motion  of  main  longitudinal  slide,  each  side  of  0  to  2i  degrees. 

Free  swiveling  motion  of  second  longitudinal  slide,  each  side  of  90  degrees. 

Power-feed  per  revolution  of  gun  from  .02  to  .24  inch. 

Lead  per  inch  of  threads  to  be  cut,  0.25,  0.3,  0.4,  0.5,  0.6,  0.7,  0.75,  0.8,  0.9,  1 

inch,  1.25,  1.50,  1.75,  2,  2.25.  2.50, 2.75,  and  3  inches. 
Boring- bar,  45  feet  8  inches  long,  7.5  inches  diameter,  4  inches  clear  hole. 
Boring- bar  travel^  40  feet. 


^  1.75-inch  diametral  pitch. 
1.795-inch  circumferential 


pitch. 
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.    Boring-bar  feeds,  per  revolation  of  gun,  0.008,  0.012, 0.017,  0.024,  0,031, 0.045,  0.064, 

and  0.093  inch. 
Boring-bar  feeds,  per  hour  at  60  revolutions  of  gun,  0.5,  0.72  inch,  1.03, 1.49,  l.SJ, 

2.71,  3.86,  and  5.58  inches. 
Boring-bar  rapid  traverse  forward,  28  F.  P.  M, 
Boring-bar  rapid  traverse  backward,  56  F.  P.  M. 
Boring-bar  rapid  traverse  pulleys  on  machine,  24  Inches' 

diameter. 
Boring-bar  rapid  traverse  pulleys  on  counter,  18  and  36 

inches  diameter, 
Boring-bar  rapid  traverse  counter,  448  R.  P.  M. 

Hcadstock  bed  section 8  feet  5  inches  z  5  feet. 

Tool-carriage  bed  section,  two  at  25  feet  6  inches 45  x  8  feet. 

Boring-bar  carriage  bed  section,  one  at  24  feet  and  one 

at  27 feet 51x5  feet. 


>hM  8  inches  wide. 


Total 104  feet  5  inches. 

^faximum  diameter  taken  in  by  face-plate  chuck,  50  inches. 
Minimum  diameter  taken  in  by  face-plate  chuck,  10  inches. 
Maximum  diameter  taken  in  by  breech-rest,  48  inches. 
Minimum  diameter  taken  in  by  breech-rest,  30  inches. 
Maximum  diameter  taken  in  by  muzzle-rest,  26.5  inches. 
MiTiimnm  diameter  taken  in  by  muzzle-rest,  12  inches. 

Glass  4. 
One  (1)  Threading  a/nd  Slotting  Machine  for  Guns  of  8  to  12  inch  Caliber. 

(Plates  24  to  27,  inclusive.) 

This  machine  consists  of— 

1.  Bed  and  supports. 

2.  Threading  and  slotting  driving  mechanism. 

3.  A  breech  back-rest  or  rotating  chuck  with  block-threading  tool-slide. 

4.  A  muzzle  back-rest. 

5.  Threading-counter. 

6.  Slotting-counter. 

▲RBANGEMENT  FOR  THRBABIKO  THE  BREECH. 

(As  shown  on  general  plan  of  machine.) 

The  gan  is  supported  in  two  rests,  one  at  the  chase  and  the  other  at 
the  breech;  both  are  bolted  to  the  bed.  The  gun  will  be  centered  by- 
rotating  the  breech-rest  chuck,  and  with  it  the  gun,  either  by  power 
or  hand,  while  testing  its  alignment. 

A  former-screw,  of  the  same  pitch  as  the  thread  to  be  cut  in  the 
breech  of  the  gun,  is  then  attached  to  the  tool-bar  that  carries  the 
threading  tool,  causing  the  latter  to  be  fed  forward,  while  it  receives 
rotation  from  the  threadiiig  counter,  three  different  speeds  being  pro- 
vided. 

The  length  of  travel  of  the  threading  bar  is  automatically  governed 
by  tappet  and  dogs,  previously  set  by  the  operator;  the  gun,  of  course, 
remains  stationary  during  the  entire  operation. 

▲RBANOEMENT   FOR  8LOTT1KO  THE  BREECH. 

The  guide-screw  is  replaced  by  a  rod  connecting  the  tool-bar  previ- 
ously used  to  carry  the  threading  tool,  but  now  provided  with  a  slotting 
tool,  to  a  crank-disk,  at  such  a  distance  from  the  center  of  the  latter  as 
is  necessary  for  the  required  stroke;  the  mechanism  conveying  continu- 
ous rotating  motion  to  the  tool-bar  from  the  threading  counter  is  thrown 
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out  of  operation^  wMle  the  slotting-connter  imparts  rotation  to  the 
crank-disk.  An  adjustable  intermittent  feed  rotation  is  given  the  tool- 
bar,  speed  of  stroke  is  e<mstanty  and  same  for  cut  and  return.    «> 

ABRAN6EMBNT  FOB  THREADING  BREECHBLOCKS. 

A  steady  ring  is  centrally  secured  in  the  breech-rest,  providing  a  sup- 
port for  the  outer  end  of  the  arbor  which  carries  the  breechblock,  that 
is  secured  to  the  tool-bar  of  the  machine.  A  tool-rest  attached  to  the 
bed  and  breech-test  carries  a  compound  slide,  te  which  a  threading  tool 
is  attached,  the  latter  to  be  fed  up  to  its  work  in  much  the  same  manner 
as  is  the  case  in  an  ordinary  lathe j  the  block,  itself  rotating,  is  fed  for- 
ward at  the  rate  of  the  required  pitoh,  in  unison  with  the  motions  im- 
parted te  the  tool-bar,  and  in  precisely  the  same  manner  as  was  the  case 
when  the  machine  was  rigged  up  for  threading  the  breech  in  the  gun. 

ARBANGBMBirr  FOB  SLOTTING  THE  BLOCK. 

This  threading  tool  carried  by  the  tool-rest  on  the  breech-rest  is  re- 
placed by  one  suitable  for  slotting,  and  the  block  fed  past  it  and  intermit- 
tently Irotated  for  the  feed,  receiving  these  motions  in  the  way  described 
in  using  the  machine  for  slotting  the  breech  in  the  gun. 

THB  BED  AND  SUPPORTS. 

The  bed  is  composed  of  two  sections  haying  T-slots  extending  to  the 
forward  end  of  housing.  The  second  section  carries  the  threading  and 
slotting  housiDg  and  conforms  in  shape  to  the  base  of  the  latter.  Both 
sections  have  horizontal  transverse  oj^nings  in  their  planed-joint  faces, 
into  which  keys  for  preserving  tiieir  alignment  are  fitted;  they  are 
drawn  together  by  means  of  heavy  links  and  wedges  terminating  in 
screw-ends  passing  through  the  side  of  the  beds  and  provided  with 
nuts  allowing  ready  access.  Transoms  or  girts  connect  the  shears  at 
intervals  of  about  7  feejt  and  project  a  short  distance  from  the  sides  of 
the  bed  for  the  reception  of  IJ-inch  anchor-bolte  and  l-iiM5h  leveling 
screws.  Bolted  to  the  top  of  each  foundation  pier  is  a  cast-iron  plate 
on  which  the  transom  reste  directly  and  to  which  it  is  bolted  by  IJ-inch 
bolte. 

THREADING  AND  SLOTTING  DRIVING  MECHANISM. 

The  largest  portion  of  the  mechanism  connected  with  the  threading 
and  slotting  operations  is  contained  in  a  single  housing  or  frame  mounted 
at  the  head  end  of  the  bed.  A  horizontal  transverse  shaft  mounted 
near  the  working  end  of  the  housing  carries  a  three-step  Motion  cone 
and  single  pulley  on  opposite  sides  of  the  usual  spool  employed  for 
engaging  one  or  the  other  of  the  rim-frictions  of  approved  design,  coup- 
ling them  to  the  shaft.  A  worm  on  this  shaft  is  in  eUjgagement  with  a 
worm  gear  mounted  on  and  splined  to  the  hollow  steel  tool- bar,  which 
is  free  to  slide  through  it.  The  front  end  of  this  bar  has  a  taper  socket 
for  the  reception  of  the  shank  of  the  arbor,  supported  at  its  outer  end 
in  a  steady -ring  set  into  the  bore  of  the  gun. 

A  former  screw,  having  the  same  lead  as  the  thread  to  be  cut,  is  fas- 
tened in  a  stud,  sliding  in  a  slot  extending  half  way  across  the  fiice  of 
a  horizontal  disk,  mounted  on  a  vertical  shaft  journaled  in  the  rear  end 
of  the  housing;  the  stud  and  disk  serve  in  this  case  merely  to  hold  and 
adjust  the  end  of  the  guide-screw,  being  actively  employed  only  in  the 
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slotting:  operations.  As  used  at  .present,  the  disk  is  turned  to  a  pdsi- 
tion  in  which  the  slot  across  the  fa<3e  points  away  from  the  tool,  the 
stud  in4;he  slot  being  carried  to  such  position  as  required  by  the  start- 
ing point  of  the  thread  in  the  gun  or  on  the  breechblock,  the  disk 
meanwhile  being  securely  locked  to  the  housing  of  the  macmne.  The 
former-screw  passes  through  former-nut  secured  to  tiie  rear  end  of  the 
tool-bar  by  keys  passing  through  both  and  at  each  side,  and  held  by 
nuts  at  their  ends.  A  former  screw  aud  nut  must  be  provided  for  each 
of  the  three  pitches  to  be  cut.  They  must  be  very  accurately  made  and 
have  a  closely  and  uniform  working  fit  throughout. 

Former  screws  and  nuts  must  be  provided  for  pitches  of  0.7  and  0.96 
inch  right-hand  thread  and  for  1.17  inches  right  and  left  hand  thread, 
these  screws  and  nuts  to  conform  in  all  details  to  those  in  application 
with  the  machines  of  the  same  type  in  the  possession  of  the  Department 
now.  A  vertical  lever  projects  out  of  the  top  of  the  housing  near  the  left- 
hand  front  comer,  within  convenient  reach  of  the  operator  normally  sta- 
tioned there  5  this  lever  is  pivoted  and  is  connected  at  its  lower  extrem- 
ity by  means  of  a  rod  to  a  horizontal  bell  crank,  transferring  motion  to 
a  vertical  lever  pivoted  near  the  base  of  the  housing,  directly  under- 
neath the  center  of  the  spool  employed  to  set  the  friction  in  the  driving 
cone  for  cutting  or  pulley  for  reversing.  Attached  to  the  first  arm  of 
the  bell  crank  is  a  shipper  rod  that  passes  along  the  top  of  the  housing 
in  front  of  and  parallel  to  the  former  screw,  sliding  through  bearings 
formed  on  the  upper  surface  of  the  housing;  dogs  that  can  be  set  on 
this  rod  at  points  required  by  the  stroke,  one  on  each  side  of  the  former 
nut,  are  struck  by  a  collar  provided  on  the  nut  for  the  purpose,  disen- 
gaging the  frictions  at  the  completion  of  each  stroke.  To  slot  the 
breech,  the  threading  tool  is  taken  off  its  spindle  and  replaced  by  one 
suitable  for  slotting.  The  spool  setting  out,  the  friction  is  brought  to  the 
central  or  nonoperative  position,  leaving  the  worm  shaft  free  to  receive 
intermittent  rotation  for  feed.  At  the  rear  end  of  the.  housing  a  hori- 
zontal shaft  is  journaled,  carrying  a  tight  and  a  loose  pulley,  which  are 
driven  from  an  overhead  counter.  The  tight  pulley  is  keyed  on  a 
sleeve  running  loose  on  the  shaft.  To  this  sleeve  is  fixed  a  spur  gear 
driving  another  below  it  on  a  short  horizontal  shaft,  and  the  outer  end 
of  which  is  another  spur  gear  driving  one  keyed  to  the  outer  end  of  the 
shaft  carrying  the  pulleys.  This  shaft  carries  a  bevel  pinion  that  drives 
a  bevel  gear  formed  on  the  under  side  of  a  horizontal  disk,  which  is  in 
turn  mounted  on  the  upper  end  of  a  vertical  shaft  journaled  in  the 
housing;  this  disk  is  slotted  from  the  center  to  the  periphery,  and  a 
stud  set  to  any  position  from  the  center  by  means  of  a  screw  termi- 
nating in  a  squared  end  projecting  from  the  periphery,  and  this  stud  is 
pivoted  to  the  rear  end  of  a  rod  connecting  the  crank  disk  and  toolbar. 
The  forward  end  of  this  rod  is  free  to  swivel  on  a  pin  secured  in  a  short 
trunk  bearing  that  rests  against  a  bronze  ring  interposed  between  it 
and  the  rear  end  of  the  tool  bar,  while  the  rear  flange  of  an  external 
bushing  keeps  this  trunk  up  to  the  bar  on  the  return  stroke;  the  con- 
necting rod  takes  the  place  of  the  former  screw,  and  the  external  bush- 
ing that  of  the  former  nut  used  in  threading,  the  bushing  being  secured 
to  the  bar  in  the  same  manner  and  by  the  same  keys  employed  with 
the  former  nut. 

A  disk  having  a  cam-slot  in  its  upper  face  is  keyed  to  the  vertical 
crank-shaft,  and  the  cam-slot  engaged  by  a  roll  on  one  leg  of  a  bell- 
crank,  which  gives  one  pull  for  every  stroke  of  the  bar  to  a  feed-rod  ex- 
tending along  the  front  side  of  the  housing,  and  connected  at  its  for- 
ward end  to  a  nut  set  in  any  desired  position  on  the  face  of  a  slotted 
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disk  by  means  of  a  screw  terminattng  in  a  knurled  handle;  this  disk  is 
Joosely  mounted  on  tlie  front  end  of  the  worm-shaft.,  and  is  given  partial 
revolution  for  the  feed  through  the  medium  of  right  and  left  pawl  in  the 
disk,  that  can  be  thrown  into  engagement  with  the  double-acting  ratchet 
keyed  to  the  end  of  the  worm-shsrft.  To  prevent  possible  interference 
of  this  feed  with  the  worm-shaft  when  the  latter  is  continuouBly  rotated 
in  threading  (by  accidental  engagement  of  ratchet  and  pawl),  the  feed- 
nut  should  be  carried  to  the  center.  The  lever  for  shiftmg  the  slotting- 
belt  projects  fii^om  the  front  side  of  the  housing  conveniently  for  the 
operator,  and  is  fastened  to  a  rock-shaft  extending  back  in  the  housing, 
and  terminating  in  a  lever  engaging  the  belt-shipper  rod  by  a  fork. 
The  shipping  lever  is  locked  by  means  of  a  knurled  handle  located  at  the 
front  end  of  the  housing,  which  engages  by  a  screw  a  yoke  passing  over 
the  lever  and  holding  the  samejn  the  desired  position.  The  lower  end 
of  the  vertical  crank-shaft  is  stepped  on  a  pair  of  disks,  one  steel  and 
one  bronze,  resting  on  the  end  of  an  adjusting  screw.  A  miter-gear 
above  the  step  bearing  on  the  crank-shafb  drives  through  its  mat#  a 
longitudinal  horizont^  shaft  jonrnaled  in  the  base  of  the  housing  and 
extending  forward.  The  miter  on  this  last  shaft  is  keyed,  but  free  to 
slide  out  of  mesh  with  its  mate,  this  being  accomplished  by  a  forked 
lever  engaging  a  groove  in  the  hub  of  the  wheel,  pivoted  in  the  hous- 
ing and  extending  through  it;  an  ordinary  spoon  and  pin  latch  is  made 
use  of  to  lock  this  lever.  Keyed  to  the  front  of  the  shaft  is  a  spur- 
gear  engaging  another  keyed  to  a  horizontal  shaft  jonrnaled  in  the  bed, 
along  a  spline  on  which  a  spur-gear  conveying  motion  to  one  jonrnaled 
in  the  base  of  the  breech-rest  is  free  to  move  with  the  latter. 

The  breech-rest  and  the  tool-rest — ^The  breech-rest  consists  of  a  housing 
in  two  parts,  base  and  top,  and  the  shank-ring,  also  made  in  two  parts 
for  convenience  in  placing  or  removing  the  gun.  It  is  bolted  to  T-slota 
in  the  bed  by  l^inch  bolto  in  the  desired  x)osition,  and  can  be  moved 
along  by  hand  by  applying  a  ratchet-wrench  to  the  squared  end  of  a 
short,  horizontal,  transverse  shaft  jonrnaled  in  the  base  of  the  rest  and 
terminating  in  a  miter-gear  engaging  a  similar  gear  at  the  upper  end  of 
a  short  vertical  shaft  that  carries  a  pinion  engaging  a  rack  secured  to 
the  front  shear  and  extending  the  entire  length  of  the  bed  traversed  by 
the  back-rests.  The  upx>er  part  of  the  housing  is  bolted  to  the  base  by 
means  of  two  l^inch  eyebolts  hinged  in  the  &tter.  The  chuck-ring  is 
made  in  halves  that  are  bolted  together  by  four  eyebolts,  sdl  hinged  in 
the  lower  half.  The  ring  is  flanged  on  both  sides,  and  the  portions  be- 
tween the  flanges  turned  to  journal  in  the  housing,  a  segmental  gear 
being  bolted  to  its  central  part,  which  is  engaged  by  the  pinion  jonr- 
naled in  the  base,  thus  allowing  the  chuck  to  be  rotated  by  i)ower  or 
hand,  as  may  be  desired.  If  power  is  to  be  employed,  it  is  derived  from 
the  puUeys  driving  the  slotting  mechanism,  in  which  case  the  crank  end 
of  the  connecting-rod  must  be  set  over  the  centor  of  the  crank-disk;  if 
the  ring  is  to  be  rotated  by  hand,  a  wrench  is  applied  to  the  squared 
end  of  the  horizontal  shaft,  jonrnaled  in  the  housing  containing  the 
slotting  and  threading  mechanism.  Slides  in  the  ring-flanges  are  pro- 
vided, six  in  each  flange,  to  which  the  jaws  are  fitted  and  adjusted  by 
square-ended  screws,  IJ  inches  diameter,  jonrnaled  at  the  periphery  of 
the  flanges  and  engaging  half  nuts  in  the  jaws,  which  latter  are  firmly 
bolted  to  the  ring  by  four  IJ-inch  studs  for  each  jaw,  set  into  the  ring, 
and  passing  through  slots  at  the  sides  of  the  jaws.  Each  jaw  carries 
a  2^-inch  screw  terminating  in  a  squared  outer  end;  these  screws  take 
the  bite  on  the  breech  of  the  gun.  A  compound  slide  for  the  block- 
threading  and  slotting  tool  is  located  on  a  rest  bolted  to  the  base  of  the 
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breecb-rest  at  the  working  side  and  to  the  bed.  The  tool  is  laid  in  a 
shallow  2J-inch  wide  slot  in  the  surface  of  the  bar  and  secured  in  the 
usual  manner  by  two  clamp-bars  and  four  IJ-inch  studs.  When  not  in 
use  for  threading  and  slotting  blocks,  the  upper  half  of  the  tool-rest 
with  compound  slides  is  to  be  removed  to  clear  the  breech  of  the  guiL 

The  muzzle-rest, — ^The  muzzle-rest  is  mounted  on  the  rear  portion  of 
the  bed  and  bolted  to  the  T-slots  in  the  shears  by  l|-inch  bolts.  It  is 
moved  along  the  bed  by  pinion  engaging  the  rack  in  the  same  manner 
as  the  breech-rest,  the  transverse  shaft  driving  the  pinion  extending 
entirely  through  the  base  and  terminating,  inp  a  square  at  each  end.  It 
is  otherwise  constructed  similarly  to  the  breech-rest,  but  provided  with 
six  jaws  only,^  all  located  on  the  same  flange  of  the  jaw-ring;  the  mechan- 
ism rotating  the  ring  by  hand  or  power  is  omitted. 

The  threading  cotmter, — ^The  threadinj^  counter  carries  a  cone  similar 
to  that  on  the  machine,  a  return  drivmg  pulley,  and  tight  and  loose 
pulleys  for  open  and  crossed  belts,  driven  from  the  line-shafb,  and  con- 
VQjiient  mechanism  for  shifting  the  belt. 

The  slotting  counter. — ^The  slotting  counter  has  a  pulley  for  the  bdlt 
leading  to  the  machine,  and  tight  and  loose  pulleys  driven  from  the 
line-shaft,  with  convenient  mechanism  for  shifting  the  belt. 

GENERAL  DIMENSIONS,  ETC. 

Cntting  R.  P.  M.  tool-bar,  2.38,  8.44,  and  4.96. 
Return  R.  P.  M.  tool-bar,  4.96. 
Maximum  travel  of  tool-bar  threading,  26  inches. 
Threading  counter,  R.  P.  M.,  203. 

Threading  cone,  18,  22,  and  26  inches  diameter,  )  o  r-^rti.  v^j* 
Threading  retum-pulley,  18  inches.  J  o-mcn  oew. 

Slotting  bar,  mazimam  travel,  '26  inches. 
Rate  of  bar,  maximum  travel,  16  F.  P.  M. 
Slotting  counter,  65  R.  P.  M. 

Slotting  pulleys  on  machine,  30  inches  diameter,  >  41  ijjjjij  hoi* 
Slotting  pulleys  on  counter,  20  inches  diameter,     )    ■* 
Slotting  feed  per  stroke,  maximum,  =0.135-in oh. 
Slotting  feed  per  stroke,  minimum,  0.007-inch. 
VerticiJ  height  from  top  of  shears  to  center,  48  inches. 
Capacity  of  breech-rest,  30  to  48  inches  diameter. 
Capacity  of  muzzle-rest,  12  to  26.6  inches. 
Length  of  bed^  38  feet  10  inches. 
Depth  of  bed,  20  inches. 
Diameter  of  tool-bar,  8.5  inches. 
Diameter  of  former-screws,  5  inches. 
Pitches  of  former-screws,  0.7,  0.96,  and  1.17  inches. 
Diameter  of  arbor  passing  through  steady-rinff,  4  inches. 

Slotting  connecting  rod  01  elliptical  cross-section^  maximnm  and  minimum  axis, 
respectively,  4  and  2  inches. 

Class  6. 
speolfications. 

For  tico  (2)  jacket  lathes  for  turning  and  boring  worJc  of  16  feet  length 

and  15  tons  weight. 

This  lathe  is  to  swing  not  less  than  60  inches  over  the  ways  and  48 
inches  over  the  carriage,  and  to  take  work  weighing  16  tons  between 
centers.  It  must  be  provided  with  a  boring  arrangement  for  boring 
lengths  of  16  feet,  and  the  distance  between  centers  of  live-spindle  and 
boring-bar  should  be  not  less  than  19  feet. 

Driving  cone. — To  have  5  steps  for  not  less  than  4^-inch  belt  j  diametei 
of  steps  approximately  from  15  to  25  inches. 
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Cane. — ^To  be  strongly  back-geared,  giving  15  changes  of  speed  by 
ineans  of  triple  gearing  to  face  plate.  Means  to  be  provided  for  making 
tliesc  changes  very  quickly  and  easily.  Face-plate  gear  and  pinion  to 
have  not  less  than  l|-inch  pitch  and  4^-inch  face,  and  to  have  with  this 
pitch  approximately  120  and  20  teeth,  respectively.  Cone  to  be  geared 
to  face-plate  in  ratio  of  not  less  than  20  to  1  for  fast  train  and  in  ratio 
of  not  less  than  70  to  1  for  slow  trSn. 

Spindle, — ^To  be  made  of  close-grained  cast-iron,  having  not  less  25 
per  centum  of  cold-blast  charcoal-iron  in  its  composition.  Front  spindle- 
bearing  to  be  not  less  than  10  inches  diameter  by  12  inches  long.  Back 
spindle-bearing  to  be  not  less  than  7  inches  diameter  by  10  inches  long. 
Length  of  spindle  in  bearings  to  be  not  less  than  54  inches.  Spindle  to 
be  provided  with  a  flange  to  which  face-plate  is  bolted,  and  fitted  with 
steel  bush  in  front  end  to  receive  center. 

Spindle-hearing. — ^To  be  made  in  halves  and  capped.  To  have  heavy 
flanges  on  the  ends  and  made  of  hard,  close-grained  cast-iron,  the 
same  as  specified  for  spindle.  The  back  end  of  spindle  to  be  provided 
with  a  thrust-bearing  of  ample  surface,  well  provided  with  antifriction 
washers  and  arranged  to  hold  a  sufficient  quantity  of  lubricating  oiL 

Face-plate. — ^To  be  bolted  to  spindle.  To  be  not  less  than  60  inches 
in  diameter,  provided  with  slots  for  clamping  work,  and  with  four 
adjustable  steel  jaws  of  large  proportions,  arranged  to  be  set  up  by 
strong  screws  from  the  back.  Chuck-jaws  to  take  in  work  ranging 
from  20  to  42  inches  in  diameter.  They  are  to  be  hardened,  with  faces 
V-shaped  or  grooved,  to  insure  a  satisfactory  grip  on  the  work.  The 
fac^-plate  gear  is  to  be  a  separate  casting  bolted  to  the  face-plate. 

Centers. — ^To  be  of  first-class  quality  of  tool-steel,  not  less  than  3  inches 
in  diameter,  hardened,  and  pointed  to  inclose  an  angle  of  60  degrees. 

Turning  a/nd  screw-cutting  feeds. — ^All  feeds  to  be  automatic,  positive, 
and  driven  by  change-gears  from  the  headstock.  Headstock  to  be  pro- 
vided with  reversing-gear  for  reversing  direction  of  screw-cutting  and 
turning  feeds.  The  thread  on  lead-screw  to  be  used  only  for  screw- 
cutting,  and  the  lead-screw  nut  and  feed-gearing  in  carriage-apron  to 
be  so  arranged  that  screw-cutting  and  turning  feeds  can  not  be  thrown 
into  gear  at  the  same  time.  Turning-feeds  to  range  from  -^  inch  for 
the  finest  to  |  inch  for  the  coarsest.  Change-gears  for  screw-cutting 
to  be  providcSi  for  changing  pitches  by  Vjr  ii^ch  and  i  inch,  and  for  cut- 
ting screw-threads  ranging  from  ^  inch  and  -^  inch  for  the  finest  to  1 
inch  for  the  coarsest. 

Boring-feed. — ^To  be  automatic,  positive,  and  driven  by  gearing  from 
the  headstock.  At  least  eight  changes  io  be  provided,  ranging  from 
lirr  to  iW  i^c^  P®r  revolution  of  face-plate. 

Material  for  gearing. — ^All  pinions  of  less  than  30  teeth  to  be  made 
of  sound  steel  casting  or  forgpg.  All  other  gears  to  be  of  strong, 
close-grained  cast-iron,  containing  25  per  centum  of  charcoal-iron.  ML 
gearing  throughout  to  have  teeth  accurately  cut. 

Lead-screw. — ^To  be  of  steel,  at  least  3  inches  in  diameter  and  J-inch 
pitch,  fitted  with  a  bronze  nut  not  less  than  10  inches  in  length. 

Feed-rack  for  carriage-feed  to  be  of  steel,  not  less  than  2f -inch  face 
and  f-inch  pitch. 

Apron-gears  and  bearings  to  be  strongly  proportioned  and  accessible 
for  oiling. 

Carriage. — ^To  be  arranged  to  turn  work  of  16  feet  length  supported 
on  face-plate  at  one  end  and  in  steady-rest  on  the  other  end.  To  have 
bearings  on  bed  not  less  than  68  inches  long,  and  fitted  on  very  broad 
vees.    To  have  hand  movement  by  gearing  connected  with  feed-rack  on 
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bed.  To  be  provided  with  one  heavy  corapound^rest,  having  base  not 
less  than  20  inches  wide  by  26  inches  long,  and  fitt-ed  to  cross-slide  of 
carriage.  To  be  provided  with  longitudinal  feed  on  bed,  cross-feed  for 
compound-rest,  and  feed  to  the  upper  tool-slide — all  automatic,  operated 
by  gearing,  aplined  screws,  and  rods. 

Bed, — ^To  be  not  less  than  48  inches  wide  and  18  inches  deep,  and 
fitted  with  ways  for  head  and  tail  stocks,  carriage,  and  boring-carriage. 
Bed  mnst  be  weU  extended  to  the  front,  so  that  the  line  of  strain  when 
turning  the  full  diameter  of  swing  will  faU  inside  the  front  way  thereof. 
Gross-girts  in  bed  to  be  of  strong  section  and  spaced  about  24  inches 
between  centers. 

Tailstock. — ^There  is  only  one  tailstock  required  for  both  lathes  of 
this  class  which  must  have  a  true  fit  on  the  ways  of  either  lathe.  Bear- 
ing on  bed  to  be  not  less  than  38  inches  long  by  34 '  inches  wide.  Tail- 
stock  to  be  provided  with  convenient  set-over,  and  held  down  by  at 
least  four  strong  bolts.  It  is  also  to  be  provid^  with  means  for  mov- 
ing it  easily  along  the  bed  by  hand,  either  by  gearing  into  the  rack  on 
b(S  or  by  mounting  on  rollers  running  on  the  bed. 

Tail-spindle  to  be  of  steel  not  less  than  6J  inches  diameter,  and  pro- 
vided with  center  same  as  specified  for  headstock  spindle. 

Steady-rest, — Each  lathe  is  to  be  provided  with  a  heavy  steady-rest 
of  approved  design,  fitted  with  five  forged-steel  jaws,  whose  inner  ends 
are  provided  wil£  concave  brass  caps.  Steady-rest  must  be  provided 
with  opening  to  take  in  diameters  ranging  from  20  to  42  inches.  This 
may  be  accomplished  by  fitting  an  internal  ring  into  steady -rest  and 
providing  a  set  of  extra-long  chuck-jaws.  The  steady-rest  must  be 
made  in  halves,  the  top  to  be  provided  with  a  strong  eye-bolt  for  lifting 
it  oflF.  The  inner  bore  for  the  reception  of  reducing  rings  must  be  made 
in  place. 

To/per  attachment. — ^For  turning  tapers  a  strong  and  substantial  taper 
attachment  is  to  be  provided.  This  attachment  is  to  be  adjustable  to 
any  position  along  the  bed  of  lathe  to  suit  the  position  of  carriage,  and 
must  be  of  length  sufficient  to  allow  of  turning  tapers  8  feet  long  at  one 
setting. 

Boring  apparatus. — Consists  in  the  main  of  a  boring-bar  and  its  car- 
riage. Boring  carriage  to  be  easily  movable  on  bed  by  power,  and  to 
be  brought  up  to  face-plate  as  closely  as  possible.  It  must  have  ample 
length  to  bore  16  feet,  allowing  a  distance  of  3  feet  between  work  and 
front  end  of  boring-bar  for  the  boring-head,  etc. 

vPower  for  all  operations,  as  slow  (for  boring)  and  fast  feed  for  adjust- 
ing and  withdrawing  bar  in  both  directions  must  be  conveyed  from 
headstock,  as  belt-power  cannot  be  applied  at  the  rear  end  of  lathe. 
The  boring-bar  is  to  be  made  hoUow,  of  hard  cast  iron,  as  specified  for 
headstock  spindle.  It  is  to  have  a  diameter  of  11 J  inches,  metal  to  be  1 J 
inches  thick.  It  is  to  be  supported  in  three  bearings,  one  at  front  end^ 
one  forming  a  middle  support  with  drag-hook,  and  one  at  the  rear  end, 
and  containing  the  feed-nut.  The  boring  feed-screw  to  be  below  the 
boring-bar,  and  to  have  a  diameter  of  4  inches  with,  pitch  of  thread  2 
inches  double. 

Shifters  to  regulate  op^ations  of  boring-bar  to  be  conveniently  located 
at  front  end  of  boring-bar  carriage,  and  to  be  so  arranged  that  no  two 
operations  can  be  engaged  at  the  same  time.  Provisions  to  be  made 
to  throw  a  jet  of  oil  in  front  of  tool  during'  boring ;  oil- tube  for  this  pur- 
pose to  pass  through  the  interior  of  bar.  Front  end  of  boring-bar  to  be 
provided  with  a  taper-hole  (taper  1  in  20)  and  a  flat  key-hole  for  secur- 
ing the  boring-head  to  the  bar.    A  center-head  or  bushing  to  be  pro- 
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vided  to  fit  to  front  end  of  boring-bar,  and  to  have  a  steel  center  of 
same  description  as  specified  for  lieadstock  spiDdle. 

AH  necessary  conntershafbs,  pulleys,  wrenches,  and  other  equip- 
ments to  complete  lathe  ready  for  running  must  be  furnished  by  the 
contractor. 

All  speeds  to  be  arranged  for  steel  only,  viz:  12  to  20  feet  per 
minute.  Face-plate  speeds  to  include  ^,  |,  1, 1^,  1^,  2,  2^,  3,  3^,  and  4 
revolutions  per  minute. 

Material  and  workmanship  must  be  first  class  throughout.  All 
shafts  and  feed-screws  must  be  of  steel,  and  all  bolts  of  steS  or  refined 
iron.    All  nuts  frequently  used  must  be  casehardened. 

Automatic  releases  or  breaking-pins  must  be  provided  in  the  car- 
riage and  boring-bar  feeds. 


Appendix  3  3. 


SPECIFICATIONS  FOB  MACSINIE  TOOLS  REQUIRED  FOR  THE  EQUIP- 
MENT  OF  SOUTH  WING  OF  ARMY  GUN  FACTORY  AT  WATERVLIET 
ARSENAL,  WEST  TROT,  N.  T. 

SPEOIFIOATIONS  FOB  MACHINE  TOOLS. 

The  following  specifications  comprise  a  series  of  machine  tools  required 
for  the  equipment  of  the  south  wing  of  Army  Gun  Factory  at  the 
Watervliet  Arsenal,  West  Troy,  K,  Y. 

The  machine  tools  are  divided  into  classes  as  follows: 

Glass  A.  72-inoh  lathe  for  tnnilng  and  boring  hoops. 

Class  B.  CD-inch  lathes  for  turning  and  boring  hoojM. 

Class  C.  48-inch  lathes  for  turning  and  boring  hoops. 

Class  D.  Cylinder  boring  machines  for  boring  A  and  B  hoops. 

Class  E.  CyUnder  boring  machines  for  boring  C  hoops. 

Class  F.  72-inch  vertical  turning  and  boring  miU,  extra  heavy,  for  Stoops. 

Class  6.  86-inch  lathes. 

Class  H.  30-inch  lathes. 

Class  I.  22-inch  lathes. 

Class  J.  16-inch  lathes. 

Class  K.  26-inch  slotter. 

Class  L.  12-inch  slotter. 

Class  M.  S8  and  44  inch  planers. 

Class  Ml.  72-inch  planer. 

Class  N.  26-inch  shaping  machines. 

Class  O.  18-inch  shaping  machines. 

Class  P.  Universal  radial  drilling  machine. 

Class  R.  Vertical  drills ;  24  and  3(3  inches. 

Class  Ri.  Vertical  drill,  50-inch. 

Class  S.  Horizontal  boring  and  drilling  machine. 

Class  T.  Vertical  milling  machine,  heavy. 

Class  U.  Universal  millmg  machine.  Brown  &  Sharpens. 

Class  U|.  Vertical  milling  machine,  Brown  &  Sharpens. 

Class  V.  Universal  milling  machines,  heavy,  Pedrick  &  Ayer's. 

Class  W.  Profiling  machine. 

Class  X.  Drill-gnnding  machine,  Seller's. 

Class  Y.  Emery-wheel  grinder. 

Class  Z.  Screw  machine. 


GENERAL  SPEOIFIOATIONS  FOB  CLASSES  A 


TO  Z,  INCLUSIVE. 


Bids  will  be  considered  for  each  class  separately.  Bidders  to  make 
two  bids:  one  for  the  machine  tools,  deUvered  f.  o.  b.,  Watervliet  Arse- 
nal, West  Troy,  IN".  Y.,  and  the  other  bid  for  delivery  and  erection  in 
place,  ready  for  operation  in  the  new  gun  factory  at  the  said  arsenal. 
No  belting  is  to  be  famished.  Bidders  will  Ornish  complete  and  ex- 
haustive descriptions  of  their  machines,  accompanied  by  scale  drawings, 
showing  clearly  all  principal  dimensions,  and  bids  not  accompanied  by 
such  drawings  will  not  be  considered.  If  desired,  such  drawings  will 
be  treated  as  confidential  and  returned  to  the  bidder.  Photographs 
460 
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may  accompany  such  drawings,  but  photographs  or  cuts  of  machines 
only  can  not  be  considered  sufficient  to  permit  the  merits  of  the  tools  to 
be  determined.  Exception  as  to  drawings  will  be  made  for  such  tools 
as  are  designated  by  the  name  of  the  manufacturer  in  specifications. 
Approidmate  weight  of  machines  will  be  stated. 

Bidders  will  state  time  of  delivery. 

For  any  delay  in  the  completion  of  the  machines  beyond  the  date 
specified  in  the  contract  there  will  be  deducted,  in  the  discretion  of  the 
Chief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  every  day  (excepting  Sundays)  after  said  date,  until 
the  completion  of  the  contract. 

Bids  wiU  be  considered  only  for  machine  tools  manufactured  in  the 
United  States. 

Contract  will  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anjrthing  in  it  or  any  of  the  papers  attached  to  it  and 
forming  pad^  thereof^  the  matter  shall  be  at  once  referred  to  the  Chief 
ot  Ordnance,  United  States  Army^  for  determination,  and  the  contractor 
shall  abide  his  decision.  If.  however,  the  contractor  shall  feel  aggrieved 
at  any  decision  of  the  Chief  of  Ordnance,  he  shall  have  the  right  to  sub- 
mit the  same  to  the  Secretary  of  War,  and  his  decision  shall  be  final. 

Note. — ^If  any  reliable  manufacturer  or  bidder  can  show  to  the  satis- 
£Etction  of  the  Department  that  the  machines  upon  which  he  bids  are 
equal  or  superior  to  similar  machines  covered  by  these  specifications, 
though  differing  therefrom  in  particulars  which  maybe  deemed  unessen- 
tial or  immaterial  as  regards  fitness  for  the  performaTice  of  the  particular 
work  for  which  the  said  machines  are  intended,  his  bid  will  be  received 
and  duly  considered  in  making  the  awards. 

Class  A. 

Specifications  far  one  {1)  72-inch  lathe  for  boring  and  turning  hoops. 

The  lathe  is  to  swing  72  inches  over  the  ways  and  not  less  than  48 
inches  over  the  carriage.    Distance  between  centers  to  be  15  feet. 

Driving  cone  to  have  five  steps  for  5-inch  belt,  ranging  approximately 
from  15  to  27  inches  diameter. 

Lathe  to  be  triple  geared,  giving  fifteen  changes  of  speed. 

No  pinion  to  have  less  than  22  teeth,  and  back  gear  to  be  double  and 
about  of  the  following  proportions : 

^i^X^  \  '■''"'  ""^'^  ^*"""'  «^       u  . .  ■ 

Backgearpinion,  22  teeth.    ) .  t  .„,v  ^:x^t,   ^,.„«v  4w^  >  last  train. 
Main  driving  gear,  66  teeti,  \  ^i"^^^  ^'^^>  ^^^^^  ^^\ 
Pitch  of  gears  to  be  not  less  than  given  in  this  schedule.' 
Back  gear  to  be  so  arranged  on  shaft  as  to  be  made  movable  by 
screw  along  the  shaft  and  clamped  in  position. 
Cone  8h{d%  to  be  geared  into  face  plate  about  as  follows : 
Face-plate  gear,  120  teeth,  1^-inch  pitch,  5-inch  face. 
Face-plate  pinion  to  be  of  steel,  20  teeth,  IJ-inch  pitch,  5-inch  face. 
All  pinions  of  less  than  30  teetn  must  be  made  of  sound  steel  casting 
or  forging;  all  other  gear  of  strong,  close-grained  east  iron,  having  2 J 
per  cent  of  cold-blast  iron.    All  gearing  must  be  accurately  cut, 
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Diameter  of  cone  and  ratio  of  gearing  may  vary  from  the  above,  but 
power  should  remain  same. 

Main  driving  spindle. — To  be  of  hard,  close-grained  cast  iron,  with 
jfront  bearing  11  to  12  inches  in  diameter  by  16  inches  long;  back  bear- 
ing 7  to  8  inches  diameter  by  12  inches  longj  mixtures  to  contain  25 
per  cent  of  cold-blast  iron. 

Spindle  to  be  fitted  with  steel  bush  in  the  front  end  to  take  the  cen- 
ter, and  with  flange  to  bolt  to  face  plate.  Length  of  spindle  in  bearing 
to  be  about  4  feet  9  inches. 

Faceplate, — ^To  be  furnished  with  slots  for  clamping  work,  and  fittM 
with  four  steel  chuck  jaws,  set  up  by  strong  screws,  so  arranged  as  to 
clamp  from  the  outside  or  the  inside  of  hoops.  Chuck  jaws  must  be 
finished  taone  diameter  in  place,  to  have  diamond  point  pattern  face, 
and  to  be  hardened.  Face-plate  gear  to  be  made  a  separate  casting  and 
bolted  to  face  plate.  Spindle  bearings  to  be  made  in  halves  and  capped, 
to  have  strong  flanges  on  the  ends,  and  to  be  made  of  close-grained  hard 
iron,  as  specified  for  spindle. 

Centers. — To  be  made  of  steel,  hardened,  and  at  least  3J  inches  in 
diameter,  with  points  made  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^AU  feeds  to  be  arranged  for  steel.  Feeds  to  be  positive, 
driven  by  compound  gearing,  and  ranging  from  -^  inch  for  the  finest 
to  about  f  inch  for  the  coarsest.  Eeversing  gear  for  feed  to  be  placed 
at  the  end  of  the  headstock  or  in  the  carriage,  and  change  gears  for 
screw-cutting  are  to  be  provided  to  cut  threads  varying  by  J  inch  and 
^  inch,  and  for  the  finest  pitches  of  ^  and  ^  inch  and  coarsest  of  1 
inch.  Three  changes  of  feed  to  be  provided  in  headstock  by  clutch  pin 
gears. 

Lead  screw. — To  be  of  steel,  4  inches  in  diameter,  J-inch  pitch,  and 
splined  to  drive  rack  feed  for  turning.  Lead  screw  nut  must  surround 
the  screw  entirely,  and  be  operated  by  a  cam,  and  not  less  than  10 
inches  long.    Nut  to  be  made  of  bronze. 

Feed  rack  for  carriage  feed  to  be  not  less  than  3-inch  face  and  1  J-inch 
pitch.    To  be  of  steel. 

Apron  gears  must  be  easily  accessible  for  oiling. 

Carriage. — To  be  at  least  6  feet  long,  and  fitted  to  ways  on  the  front 
and  back  of  bed,  and  also  bearing  on  the  inner  way  used  for  the  tail- 
stock  guide.    Fitted  with  one  heavy  compound  rest. 

Compound  rest. — ^To  have  base  not  less  than  20  inches  wide  by  30 
inches  long.  To  be  provided  with  powerful  cross  feed,  enabling  rest 
to  feed  across  entire  width  of  face  plate.  Upper  slide  of  compound  rest 
to  be  provided  with  hand  and  power  feed. 

Wing  rest. — ^To  be  placed  on  front  wing  of  carriage  for  turning  work 
the  full  swing  of  lathe. 

Bed. — ^To  be  not  less  than  5  feet  4  inches  in  width  over  the  top.  To 
be  fitted  with  three  large  ways,  two  for  the  carriage  and  the  third  one 
to  guide  head  and  tail  stocks. 

Bed  must  be  so  extended  to  the  front  that  the  line  of  strain  when 
turning  the  ftill  diameter  of  swing  will  fall  inside  the  front  way  of  bed. 
Cross  girts  to  be  box-girder  form  and  not  over  28  inches  between  cen- 
ters.   Depth  of  bed  to  be  not  less  than  24  inches. 

Tailstock. — ^To  have  bearing  on  bed  not  less  than  38  inches  long  by 
42  inches  wide.  Tailstock  top  to  be  arranged  with  convenient  set-over, 
and  held  down  by  four  strong  bolts,  and  in  addition  to  have  strong 
pawl  dropping  into  ratchet  on  bed,  giving  a  positive  resistance  to  thrust. 
Tailstock  spindle  to  be  of  steel  forging  6|  inches  diameter.  Top  of 
tailstock  to  be  capped  or  otherwise  arrang^  that  tail  spindle  can  be 
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removed  and  boring  bar  put  in  its  place.  Tailstock  to  be  provided 
-witb  four  rollers  arranged  to  lift  tailstock  sUgbtly  off  tbe  bed  and  en- 
able its  easy  and  rapid  moving  on  the  bed. 

Steady  rest — ^To  hold  the  enter  ends  of  hoops  while  being  bored,  a 
strong  steady  rest,  of  approved  design,  must  be  provided.  Best  to 
have  removable  top  and  fitted  with  five  steel  jaws,  adjustable  by  screws 
from  behind,  and  faced  with  brass  fiEUiings  on  the  inner  ends.  Section 
of  jaws  to  be  not  less  than  5  by  2^  inches.  Three  jaws  to  be  placed 
in  lower  half  of  rest  and  two  in  upper  hal£  Jaws  to  be  accurately  fit- 
ted to  rest,  and  to  be  a<^ustable  for  diameters  from  48  to  40  inches. 
Inner  diameter  of  rest  to  be  bored  out  in  place  for  the  reception  of  re- 
ducing rings.  Steady  rest  to  have  bearing  on  bed  not  less  than  18 
inches  long. 

The  material  and  workmanship  must  be  first  class  throughout.  All 
gearing  must  be  accurately  cut^  All  shafts  and  feed  screws  to  bo  of 
steel,  and  all  bolts  of  steel  or  refined  iron,  and  all  nuts  frequently  used 
shall  be  casehardened. 

All  necessary  countershafts,  pulleys,  wrenches,  and  other  appliances 
to  complete  latilie  ready  for  operation  must  be  furnished. 

Speed  of  countershaft  to  be.such  as  to  give  catting  speeds  of  from  12 
to  2K)  feet  i>er  minute. 

Taper  attadhment, — To  turn  the  taper  on  the  outside  of  hoops,  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
This  attachment  must  give  tapers  up  to  1  inch  to  the  foot  in  the  diam- 
eter of  the  piece  turned,  and  must  be  adjustable  on  tbe  bed,  and  of 
length  to  turn  a  continuous  taper  7  feet  long. 

HOOP-BORINO  ATTACHMBirrS. 

A  hoop-boring  arrangement  of  the  following  general  description  is  to 
be  furnished  with  the  lathe,  and  detailed  drawings  of  it  are  to  be  sub- 
mitted by  the  bidder. 

Boring  bar  in  tailstock, — ^The  top  of  tailstock  must  be  made  remov- 
able, to  be  replaced  by  boring-bar  bearing  bolted  to  top  of  tailstock  base. 
The  boring  bar  to  bore  hoops  ranging  from  32  to  40  inches  internal  di- 
ameter and  of  a  greatest  length  of  6  feet  8  inches. 

Boring  bar, — ^To  be  of  sound  steel  forging,  not  less  than  8  inches  in 
diameter,  to  extend  through  the  hoop  into  a  steadying  bush  bolted  to 
the  front  of  fece  plate.  Boring  bar  to  be  provided  wit£  suitable  mech-  * 
ani^m  for  quickly  withdrawing  from  the  work.  Boring  bar  to  be  accu- 
rately fitted  to  its  bearing  in  the  tailstock  base,  the  bearing  to  be  ar- 
ranged to  clamp  the  bar. 

Boring  head. — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pro- 
vided and  fitted  with  rings  of  suitable  sizes  to  bore  diameters  ranging 
from  32  to  40  inches.  Boring  head  to  be  provided  with  feed  nut  en- 
gaging with  feed  screw  plac^  in  the  bar. 

Fe^  to  boring  head. — ^The  feed  to  boring  head  to  be  driven  by  suitable 
mechanism,  receiving  motion  from  feed  gearing  in  headstock  and  trans- 
mitting same  to  feed  screw  in  boring  bar.  Bange  of  feed  to  be  the 
same  as  for  carriage  feeds,  viz,  ^inch  for  the  finest  to  J-inch  for  the 
coarsest. 

Steady  bush. — ^The  steadying  bush  in  the  face  plate  to  be  bolted  to  front 
of  same;  to  be  fitted  into  grooved  recess  of  it,  and  to  be  readily  remov- 
able; to  be  fitted  with  a  bronze  lining,  the  bearing  in  bush  to  be  equiil 
to  the  diameter  of  bar  and  not  less  than  8  inches  long. 
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Class  B, 
Specifications  for  three  {3)  SO-inch  lathes  for  turning  and  boring  hoops. 

The  lathe  is  to  swing  60  inches  over  the  ways  and  48  inches  over  the 
carriage.  One  lathe  is  to  take  15  feet  and  two  are  to  take  12  feet 
between  centers. 

Driving  cone. — ^To  have  five  steps  for  4^-inch  belt,  diameter  of  small- 
est step  to  be  not  less  than  15  inches.  Lathe  to  be  triple  geared,  giving 
15  changes  of  speed. 

BacJc  gear. — To  be  double,  of  approximately  the  following  propor- 
tions: 

g^^r^r™  ieSLT'S  '■'^  '^'^'-'^  *"»'  lit  train. 

Pitch  of  gears  to  be  not  less  than  given  in  this  schedule.  Back  gears 
to  be  movable  by  screw  along  their  shaft  and  clamped  in  position. 

Face-plate  gear  to  have  about  120  teeth,  IJ-inch  piteh,  4J-inch  face; 
face-plate  pinion  to  be  of  forged  steel. 

Diameter  of  cone  and  ratio  of  gearing  may  vary  from  the  above,  but 
power  should  be  same. 

Bpindle. — ^To  be  made  of  close-grained  hard  cast-iron,  containing  at 
least  25  per  cent  of  cold-blast  iron.  Front  bearing  10  inches  diameter  by 
14  inches  long,  back  bearing  7  inches  diameter  by  10  Inches  long.  Spin- 
dle to  be  driven  into  face  plate  and  provided  with  steel  bush  for  center. 
Length  of  spindle  in  bearings  to  be  not  less  than  54  inches. 

Spindle  bearings. — ^To  be  made  in  halves  and  capped.  -  To  have  heavy 
flanges  on  the  ends,  and  made  of  hard  close-grained  cast-iron,  same  as 
specified  for  spindle. 

Fa^^e  plate. — ^To  be  driven  on  and  bolted  to  the  spindle.  To  be  60 
inches  diameter.  To  have  slots  for  clamping  work,  and  provided  with 
four  adjustable  steel  jaws  of  large  proportions,  arranged  to  be  set  up  by 
set  screws  from  the  back.  Chuck  jaws  to  be  arranged  to  be  used  either 
on  the  inner  or  outer  side  of  hoops.  They  are  to  be  turned  to  one  diam- 
eter in  place  and  hardened,  and  to  have  diamond  pattern  face.  Face- 
'plate  gear  to  be  made  a  separate  casting  and  bolted  to  face-plate. 

Centers. — ^To  be  made  of  steel,  3  inches  diameter,  hardened,  and  pointed 
to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  positive,  driven  by  compound  gearing  from  headstock. 
Feed  gears  to  give  range  of  feed  from  ^  inch  for  the  finest  to  J  inch  for 
the  coarsest.  Three  changes  of  feed  to  be  provided  in  headstock  by 
cluteh-pin  gears. 

Ohange  gears  for  screw-cutting  must  be  provided  for  changing  pitehes 
by  ^(f  and  i  inch,  and  for  cutting  screw  threads  ranging  from  -^  to  -^ 
inch  for  the  finest  to  1  inch  for  the  coarsest. 

Material  for  gearing. — All  pinions  of  less  than  30  teeth  to  be  made  of 
sound  steel  casting  or  forging.  AU  other  gears  to  be  of  close-grained 
cast-iron,  containing  25  per  cent  of  cold-blast  iron.  ^AH  gearing  t&ough- 
out  to  be  accurately  cut. 

Lead  screws. — To  be  of  steel  3  inches  diameter  and  ^inch  piteh;  to  be 
fitted  with  lead-screw  nut,  operated  by  cam,  and  not  less  than  9  inches 
long,  and  to  be  made  of  bronze. 
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Feed  rack  for  carriage  feed  to  be  not  less  than  3  inclies  &ce  and  f 
inch  pitch.    To  be  of  steel. 

Apron  gears  and  bearings  for  same  must  be  easily  accessible  for  oil- 
ing, and  apron  arranged  with  reversing  gear  for  the  carriage  feed,  and 
mechanism  most  be  provided  for  preventing  rack  feed  and  lead-screw 
nnt  from  being  thrown  into  gear  at  the  same  time. 

Carriage. — ^To  be  not  less  tiian  5  feet  long,  and  fitted  to  ways  in  the 
front  and  back  of  bed,  and  bearing  on  the  inner  way  used  for  the  tail- 
stock  guide.    Carriage  to  be  fitted  with  one  heavy  compound  tool  rest. 

Compound  rest — ^To  have  base  not  less  than  18  inches  wide  by  24 
inches  long.*  To  be  provided  with  power  cross  feed  for  heavy  work. 
Power  feed  to  be  provided  for  the  upper  slide  of  rest. 

Wiiig  rest — ^To  be  placed  on  front  wing  of  carriage,  for  turning  work 
the  frOl  swing  of  lathe. 

Bed. — ^To  be  not  less  that  48  inches  wide  and  fitted  with  three  ways, 
two  for  the  carriage  and  one  to  guide  the  tailstock.  Bed  must  be  well 
extended  to  the  front  to  give  support  to  the  carriage,  so  that  the  line 
of  strain,  when  turning  the  fidl  diiameter  of  swing,  will  fall  inside  the 
front  way  of  bed.  Gross  girts  must  be  of  box-girder  form  and  24  inches 
between  centers.    Depth  of  bed  to  be  not  less  than  20  inches. 

Tailstock. — ^To  have  a  bearing  on  the  bed  40  inches  long  by  about  32 
inches  wide.  Tailstock  to  be  provided  with  convenient  set-over  and 
held  down  by  four  strong  bolts.  Jn  addition,  tailstock  base  is  to  be 
provided  with  a  strong  pawL  dropping  into  ratohet  in  bed,  giving  a  pos- 
itive resistance  to  thrast.  Tail  spindle  to  be  of  steel,  6J  inches  diame- 
ter. Top  of  tailstock  to  be  capped,  or  otherwise  arranged  so  that  tail 
spindle  can  be  removed  and  boring  bar  put  in  its  place.  Tailstock  to 
be  provided  with  four  rollers,  arranged  to  lift  tailstock  slightly  off  the 
bed  and  enable  easy  and  rapid  movement  along  the  bed. 

Steady  rest. — ^To  hold  the  outer  ends  of  hoops  while  being  bored,  a 
strong  steady  rest,  of  approved  design,  must  be  provided.  Rest  to  have 
removable  top  ana  to  be  fitted  with  five  steel  jaws,  adjustable  by  screws, 
and  faced  with  brass  facings  on  the  inner  ends.  Section  of  jaws  to  be 
not  less  than  4j^  by  2^  inches.  Three  jaws  are  to  be  placed  in  the  lower 
half  and  two  in  the  upper  half  of  steady  rest,  and  accurately  fitted  in 
their  pockets.  Steady  rest  bearing  on  bed  to  be  not  less  than  15  inches 
lon^,  and  opening  in  rest  to  take  in  40  inches,  and  to  be  bored  out  in 
position  for  the  reception  of  reducing  rings.  Jaws  to  be  adjustable  for 
diameters  from  40  to  34  inches. 

All  necessary  countershafts,  pulleys,  wrenches,  and  other  equipments 
to  complete  lathe  ready  for  running  must  be  furnished. 

Oountershafks'  speed  to  be  arranged  for  a  cutting  speed  of  from  12  to 
20  feet  x>6r  minute. 

The  material  and  workmanship  of  these  lathes  must  be  first  class 
throughout.  All  shafts  and  feed  screws  must  be  of  steel,  and  all  bolts  of 
steel  br  refined  iron.    All  nuts  frequently  used  must  be  casehardened. 

Taper  attachment. — ^To  turn  the  taper  on  the  outside  of  hoops  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
This  attachment  must  give  a  range  of  tapers  from  0  to  1  inch  to  the 
foot  in  the  diameter  of  piece  turned,  and  must  be  adjustable  along 
the  bed,  and  of  length  sufficient  to  turn  a  continuous  taper  7  feet  long. 

HOOP-BOBING  ATTACHMENTS. 

A  hoop-boring  arrangement  of  the  following  general  description  is  to 
be  furnished  with  each  lathe,  and  detailed  drawings  of  it  are  to  be 
submitted  by  the  bidder. 

WAB  91— VOL  m 80 
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Boring  bar  in  tailstoclc. — ^The  top  of  tailstook  mast  be  made  remov- 
able, to  be  replaced  by  boring-bar  bearing  bolted  to  top  of  tailstook 
base.  The  boring  bar  to  bore  hoops  ranging  from  26  to  36  inches  in- 
ternal diameter,  and  having  a  greatest  length  of  6  feet  8  inches. 

Boring  bar. — ^To  be  of  sound  steel  forging,  not  less  than  8  inches 
diameter,  to  extend  through  the  hoop  into  a  steadying  bush  bolted  to 
the  front  of  face  plate.  Boring  bar  to  be  provided  with  suitable  mech- 
anism for  quickly  withdrawing  it  from  the  work.  Boring  bar  to  be 
accurately  fitted  to  its  bearing  in  the  tailstock  base,  the  bearing  to  be 
arranged  to  clamp  the  bar. 

Boring  head. — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pro- 
vided, and  fitted  with  rings  of  suitable  sizes  to  bore  diameters  ranging 
from  26  to  36  inches.  Boring  head  to  be  provided  with  feed  and  en- 
gaging with  feed  screw  placed  in  the  bar. 

Feed  to  boring/  head. — ^The  feed  to  boring  head  to  be  driven  by  a  suit- 
able mechanism,  receiving  motion  from  feed  gearing  in  headstock  and 
transmitting  same  to  feed  screw  in  boring  bar.  Bange  of  feed  to  be 
the  same  as  for  carriage  feeds,  viz :  from  ^  inch  for  the  finest  to  J  inch 
for  the  coarsest. 

Steadying  bush. — The  steadying  bush  in  face  plate  to  be  bolted  to  front 
of  same,  to  be  fitted  into  a  grooved  recess  in  it,  and  to  be  readily  re- 
movable; to  be  fitted  with  a  bronze  lining.  The  bearing  in  bush  to  be 
about  equal  to  diameter  of  bar  and  not  less  than  8  inches  long. 

Class  C. 

Specifications  for  three  (3)  48-inch  lathes  for  boring  and  turning  hoops. 

The  lathe  is  to  swing  48  inches  over  the  ways  and  36  inches  over  the 
carriage,  and  to  take  12  feet  between  centers. 

Driving  cone. — ^To  have  six  steps  for  4J-inchbelt,  diameter  of  smallest 
step  to  be  not  less  than  8  inches. 

Cone  to  be  strongly  back  geared,  with  pinion  on  cone  shaft  driving 
into  gear  on  face  plate,  giving  12  changes  of  speed. 

Ba^iJc  gear. — ^To  be  about  the  following  proportions: 

Cone  pinion,  26  teeth,  J-inch  piteh,  3-inch  face. 

Back  gear,  90  teeth,  |  inch  piteh,  o-inch  face. 

Back-gear  pinion,  20  teeth,  1-inch  pitch,  4-inch  face. 

Cone-spur  gear,  70  teeth*,  1-inch  pitch,  4-inch  face. 

Face-plate  gear,  100  teeth,  If-inch  pitch,  5-inch  face. 

Face-plate  pinion,  17  teeth,  l|-inch  piteh,  5-inch  face. 

Diameter  of  cone  and  ratio  of  gearing  may  vary  from  above,  but 
power  should  be  same. 

Spindle. — To  be  of  forged  steel,  containing  at  least  0.5  per  cent  of 
carbon,  with  clean  surfaces  in  bearings.  Ifront  bearing  to  be  not  less 
than  8  inches  in  diameter  by  10  inches  long.  Pack  bearing  6  inches 
diameter  by  8  inches  long.  Spindle  to  drive  into  face  plate  and  to  be 
provided  with  flange  to  bolt  to  same.  Length  of  spindle  in  bearings 
to  be  not  less  than  48  inches. 

Face  plate. — ^To  have  48  inches  diameter,  to  be  provided  with  slots 
for  clamping  work,  and  fitted  with  four  steel  chuck  jaws,  set  up  by 
strong  screws,  so  arranged  as  to  chuck. fr'om  the  inside  or  outside  of 
hoops.  Chuck  jaws  must  be  finished  to  one  diameter  in  place  and 
hardened  and  to  have  diamond  pattern  face.  Face-plate  gear  to  be 
made  a  separate  casting,  and  bolted  to  face  plate. 

Spindle  bearings. — To  be  made  of  hard  composition  metal  containing 
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85  per  cent  copper  and  16  -per  c^nt  tin.  To  be  provided  with  strong 
flanges  on  the  ends,  made  in  halves  and  capped.  Bearings  must  be 
carefully  scraped  to  fit  spindle. 

Centers. — ^To  be  of  tool  steel,  3  inches  diameter,  hardened,  with  points 
made  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  suitable  for  steel.  All  feeds  to  be  positive,  driven  by 
compound  gearing,  and  ranging  from  tV  ^^^  ^^i*  the  finest  to  ^  inch  for 
the  coarsest.  Eeversing  gear  for  the  feed  to  be  placed  in  the  carriage, 
and  change  gears  for  screw  cutting  to  be  provided  to  cut  screw  thres^s 
varying  by  i  and  ^  inch,  and  for  finest  pitches  of  -^  and  -^  inch  to 
the  coarsest  of  1  inch.  Three  changes  of  feed  to  be  provided  in  head- 
stock  by  clutch  pin  gears. 

Material  for  gearing, — ^All  driving  pinions  having  less  than  30  teeth 
to  be  made  of  sound  steel  castings  or  forgings,  and  ^1  other  gears  to  be 
made  of  strong  close-grained  cast  iron,  having  at  least  25  p^r  cent  of 
cold  blast  iron.    All  gearing  of  any  kind  to  be  accurately  cut. 

Lead  screw. — ^To  be  of  steel,  3  inches  diameter,  }-inch  pitch,  and 
splined  to  drive  rack  feed  for  turning.  Lead-screw  nut  to  be  operated 
by  cam,  to  be  not  less  than  8  inches  long,  and  to  be  of  bronze. 

Feed  raclcfor  carriage  feed. — ^To  benot  less  than  24-inch  face  and  |-inch 
pitch,  and  to  be  made  of  steel. 

Apron  gears  and  bearings  for  same  must  be  easily  accessible  for  oil- 
ing, and  mechanism  must  be  provided  preventing  rack  feed  and  lead- 
screw  nut  from  being  tlirown  into  gear  at  the  same  time. 

Carriage. — ^To  be  60  inches  long,  and  fitted  to  ways  on  the  front  and  ' 
ba<;k  of  bed,  and  bearing  on  the  inner  way  used  for  the  tailstock  guide. 
Carriage  to  be  fitted  with  one  heavy  compound  rest. 

Compound  rest. — To  have  base  not  less  than  15  inches  wide  by  22  inches 
long.  To  be  provided  with  powerful  cross  feed  designed  for  heavy  work. 
Upper  slide  of  compound  rest  to  be  provided  with  power  feed. 

Wi7ig  rest. — ^To  be  placed  on  front  wing  of  carriage  for  turning  work 
the  fiill  swing  of  lathe. 

Bed. — ^To  be  not  less  than  42  inches  wide  5  to  be  fitted  with  four  ways, 
two  for  the  carriage  and  two  for  the  head  and  tail  stocks.  Bed  must 
be  well  extended  to  the  front  to  bring  line  of  strain  inside  of  carriage 
way.  Cross  girts  to  be  of  box-girder  form,  24  inches  between  centers. 
Depth  of  bed  to  be  not  less  than  18  inches. 

TailstocJc. — ^To  have  bearing  on  bed  32  inches  long  by  28  inches  wide. 
Top  of  tailstock  to  be  provided  with  convenient  set-over,  and  held 
down  by  four  strong  bolts,  and  in  addition  tailstock  is  to  be  provided 
with  a  strong  pawl  dropping  into  ratchet  in  bed,  giving  a  positive  re- 
sistance to  thrust. 

Tail  spindle  to  be  of  forged  stoel,  5J  inches  diameter. 

Top  of  tailstock  to  be  capped  or  otherwise  arranged  so  that  tail  spin- 
dle can  be  removed  and  boring  bar  put  into  its  place. 

TaUstock  to  be  provided  with  suitable  mechanism  for  moving  it  easily 
along  the  way. 

Steady  rest. — ^To  hold  the  outer  ends  of  hoops  while  being  bored,  a 
strong  steady  rest  of  approved  design  must  be  provided.  Best  to  have 
removable  top  and  to  be  fitted  with  five  steel  jaws,  adjustable  by  screws, 
and  faced  with  brass  facings  on  the  inner  ends.  Section  of  jaws  to  be 
not  less  than  3J  by  2  inches.  Three  jaws  to  be  placed  in  the  lower  half 
of  rest  and  two  in  the  upper  half.  Jaws  to  be  accurately  fitted  to  rest. 
Oi)ening  of  rest  to  be  bored  in  place  on  the  lathe  for  the  reception  of  re- 
ducing rings.    Opening  to  take  36  inches  diameter  and  jaws  to  be  ad* 


468         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

jus  table  for  diameters  from  36  to  30  inches.    Steady  rest  to  have  a  bear- 
ing on  bed  not  less  than  12  inches  long. 

A  reducing  ring  must  be  provided  and  an  extra  set  of  jaws  to  hold 
hoops  from  30  to  18  inches  in  diameter.  Steady  rest  to  have  a  bearing 
on  bed  not  less  than  12  inches  long.  « 

All  countershafts,  pulleys,  wrenches,  and  other  equipment  necessary 
to  complete  the  lathe  ready  for  operation  must  be  provided.  Sx>eed  of 
coustershaft  to  be  suitable  for  a  cutting  speed  of  from  12  to  20  feet  per 
minute.  The  material  and  workmanship  must  be  first-class  throughout. 
All  shafts  and  feed  screws  must  be  made  of  steel,  and  all  bolts  of  steel 
or  refined  iron.    All  nuts  frequently  used  to  be  casehardened. 

Taper  attachment — ^To  turn  the  taper  on  the  outside  of  hoops  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
Attachment  must  give  tapers  ranging  from  ()  to  1  inch  per  foot  length. 
It  must.be  made  suljustable  lengthwise  on  the  bed,  and  of  length  sufH- 
cient  to  turn  a  continuous  taper  6  feet  long. 

HOOP-BORING  ATTACHMENTS. 

« 

A  hoop-boring  arrangement  of  the  following  general  description  is  to 
be  furnished  with  each  lathe,  and  detailed  drawings  of  it  are  to  be  sub- 
mitted by  the  bidder. 

Boring  bar  in  taiUtocJc, — ^The  top  of  tailstock  must  be  made  removable, 
to  be  replaced  by  boring  bar  bearing  bolted  to  top  of  tailstock  base. 
The  boring  bar  is  to  bore  hoops  ranging  from  17  to  27^  inches  internal 
diameter,  and  having  a  greatest  length  of  63  inches. 

Boring  bar. — ^To  be  of  sound  steel  forging,  not  less  than  8  inches  in 
diameter,  to  extend  through  hoop  into  a  steadying  bnsh  bolted  to  the 
front  face  plate.  Boring  bar  to  be  provided  with  a  suitable  mechanism 
for  quicMy  withdrawing  it  from  the  work.  Boring  bar  to  be  accurately 
fitted  to  its  bearing  in  the  tailstock Jbase,  the  bearing  to  be  arranged  to 
clamp  the  bar. 

Boring  head. — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pro- 
vided, and  fitted  with  rings  of  suite.ble  sizes  to  bore  diameters  ranging 
from  17  to  27  J  inches.  Boring  head  to  be  provided  with  feed  nut  en- 
gaging with  feed  screw  placed  in  the  bar. 

Feed  to  boring  head. — ^The  feed  to  boring  head  to  be  driven  by  suitable 
mechanism,  receiving  motion  from  feed  gearing  inheadstock,  and  trans- 
mitting same  to  feed  screw  in  boring  bar.  Bange  of  feed  to  be  the  same 
as  for  carriage  feeds,  viz :  From  -^  inch  for  the  finest  to  J  inch  for  the 
coarsest. 

Steadying  bush. — ^The  steadying  bush  in  face  plate  to  be  bolted  to  front 
of  same,  to  be  fitted  into  a  grooved  recess  in  it,  and  to  be  readily  remov- 
able 5  to  be  fitted  with  a  bronze  lining,  the  bearing  in  bush  to  be  about' 
equal  to  diameter  of  bar,  and  not  less  than  8  inches  long. 

Class  D. 

Specification  for  tti^o  {J2)  cylinder-boring  machines  for  12  inch  A  and  B 

hoops. 

These  machines  will  be  used  for  boring  hoops  ranging  in  diameter 
from  26  inches  to  40  inches  (internal)  and  in  length  from  40  to  80  inches; 
largest  ontside  diameter  of  hoops,  48  inches.  Machine  to  consist  01 
bed,  upon  which  are  mounted  the  driving  head,  back  head,  and  car- 
riages. Distance  from  center  01  boring  bar  to  top  of  carriage  to  be 
about  28  inches. 
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Driving  gear. — ^Boring  bar  to  be  driven  by  eitlier  tangent  or  spur 
gearing,  transmitting  power  from  4-8tep  cone  for  5-inch  belt,  cone  steps 
ranging  from  abont  18  inches  to  26  inches  in  diameter.  Cone  to  be 
geared  to  bar  in  ratio  of  not  less  than  40  to  1. 

Diameter  of  cone  and  ratio  of  gearing  may  be  changed  from  above, 
but  power  must  not  be  any  less. 

HeadstocJc. — ^To  be  bolted  to  top  of  bed;  to  be  about  30  inches  long, 
and  to  carry  on  its  outer  end  the  driving  gear.  Headstock  to  be  fltt^ 
with  sleeve  driving  the  bar  from  the  gearing.  Sleeve  to  run  in  com- 
position bearings  of  90  parts  copper  and  10  parts  tin.  Bearings  to  be 
in  halves,  not  less  than  10  inches  long  and  capped.  Driving  sleeve  and 
gearing  to  be  made  of  strong,  close-grained  iron,  containing  25  per  cent 
of  cold-blast  iron. 

Boring  bar. — ^To  be  of  open-hearth  steel;  to  be  10  inches  in  diameter, 
and  provided  with  tw(4  splines  on  opposite  sides  li  inches  wide  by  \i 
inch  deep.  Driving  feathers  to  be  firmly  fastened  in  sleeve  which  drives 
bar,  and  to  be  not  less  than  10  inches  long. 

SacJc  head. — ^To  be  of  same  length  as  headstock;  to  be  fitted  to  and 
adjustable  on  the  bed  for  different  lengths  of  hoops.  Back  head  to  be 
provided  with  cast-iron  sleeve,  flanged  at  each  end,  made  of  close- 
grained  iron,  and  feathered  to  bar  to  revolve  with  it.  Sleeve  to  run  in 
composition  bearings  composed  of  90  parts  of  copper  and  10  parts  of  tin. 
Bearings  to  be  in  halves  not  less  than  10  inches  long  and  capped.  Back 
head  to  be  in  perfect  alignment  with  driving  head. 

Feed. — ^To  be  by  rack  and  pinion,  operating  on  the  boring  bar.  Both 
to  be  of  steel,  f -inch  pitch,  3-inch  face.  Pinion  to  have  not  less  than  15 
teeth.  Feed  rack  to  be  attached  to  outer  end  of  bar  and  well  provided 
with  antifriction  washers  to  take  up  thrust.  Four  changes  of  feed  to 
be  provided,  ranging  from  ^  inch  to  J  inch,  reversible  in  either  direc- 
tion. Bar  to  feed  6  feet  9  inches  at  one  setting,  and  feed  rack  to  be 
arranged  to  allow  bar  being  drawn  by  hand  across  the  opening  between 
the  two  heads.  Feed  mecba*nism  and  guide  for  feed  rack  to  be  attached 
to  back  head. 

Carriages, — ^To  be  two  in  number,  each  about  18  inches  long,  movable 
on  the  bed  and  provided  with  bolts  for  bolting  to  bed.  Bolts  to  be  easily 
accessible  without  removing  back  rest.  Upper  surfaces  to  be  well  pro- 
vide with  slots  to  receive  two  steady  rests. 

Steady  rests, — ^To  be  two  in  number,  with  removable  top.  Lower  half 
to  be  arranged  to  bolt  to  carriage,  and  provided  with  two  adjustable 
bearings  for  holding  hoops,  ranging  from  32  to  48  inches  in  diameter. 
Stoady-rest  top  to  clamp  tohoops  and  bear  on  same  in  at  least  two  places. 

Bed, — ^To  be  approximately  14^  feet  long  by  38  inches  wide,  not  less 
than  16  inches  deep,  with  top  provided  withT-slots  for  holding  carriages. 
Sides  of  bed  to  be  joined  by  double- webbed  girders,  about  24  inches  be- 
tween centers.  Top  and  bottom  flanges  to  be  not  less  than  6  inches 
wide,  and  metal  in  sides  1^  inches  thick. 

Boring  heads, — Boring  heads  to  be  clamped  to  bar,  and  to  be  provided 
with  driving  feathers  and  fitted  with  four  adjustable  tools  each;  must 
be  provided  to  bore  out  or  enlarge  the  following  rough  diameters,  viz, 
25ij  26^,  32^,  and  38^  inches.  Hubs  of  boring  heads  to  be  not  less  than 
13  inches  long. 

Facing  heads. — For  facing  ends  of  cylinders  two  facing  heads  must  be 
provided.  These  are  to  be  fitted  and  clamped  to  the  inner  end  of  the 
sleeves  revolving  in  the  driving  and  back  heads  and  surrounding  the 
boring  bar.  They  must  be  provided  with  acljustable  tools  and  must 
have  a  range  to  ii»oe  fix>m  a  maximum  diameter  of  48  inches  to  a  mini- 
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mum  diameter  of  24  inches.  Tool  holder  to  have  6  inches  travel  paral- 
lel to  axis  of  boring;:  bar.  Facing  heads  must  be  readily  removable  from 
the  sleeves  carryiu^:  them. 

WorJcmanshq)  and  material. — ^To  be  first-class  throughout.  All  shafts 
not  otherwise  specified  to  be  of  good  machinery  steel;  all  bolts  to  be  of 
steel  or  refined  iron;  all  nuts  frequently  used  to  be  casehardened. 

Countershafts,  i)ulleys,  hangers,  wrenches,  and  all  other  appliances 
to  complete  ma^^'liine  ready  for  operation  to  be  furnished  with  machine. 
Accuracy  of  machine  must  be  guaranteed* 

Glass  E. 

Specifieations  for  two  {2)  cylinder-horing  machines  for  124noh  C  hoops. 

These  machiues  will  be  used  for  boring  hoops^ranging  in  internal  di- 
ameter from  16  to  22  inches,  and  in  length  from  40  to  80  inches;  largest 
outside  diameter  to  be  30  inches.  Machine  to  consist  of  bed  upon  which 
are  mounted  the  <lriving  head,  back  head,  and  carriage.  Distance  from 
center  of  boring  bar  to  top  of  carriages  to  be  about  20  inches. 

Driving  gear, — Boring  bar  to  be  driven  by  either  tangent  or  spur  gear- 
ing, transmitting  power  from  4-st6p  cone,  for  3J-inch  belt,  cone  steps 
ranging  from  about  20  to  14  inches  diameter,  and  geared  to  bar  in  ratio 
of  not  less  than  40  to  1. 

Diameter  of  cone  and  ratio  of  gearing  may  vary  from  above,  but  power 
must  be  the  same. 

Headstock. — ^To  be  bolted  to  top  of  bed;  to  be  about  24  inches  long 
and  carrying  on  its  outer  end  the  driving  gear.  Headstock  to  be  fitted 
with  sleeve  driving  the  bar  from  the  gear.  Sleeve  to  run  in  comi)osi- 
tion  bearings  of  90  parts  copper  and  10  parts  tin.  Bearings  to  be  in 
halves  not  less  than  10  inches  long  and  capped.  Driving  sleeve  and 
gearing  to  be  made  of  strong,  close-grained  iron,  containing  25  per  cent 
of  cold-blast  iron. 

Boring  bar, — ^To  be  of  open-hearth  steel.  To  be  7|  inches  in  diameter, 
and  provided  with  two  splines  on  opposite  sides  J-inch  wide  by  ^-incli 
deep.  Driving  feathers  to  be  firmly  fastened  in  the  sleeve  which  drives 
bar,  and  to  be  not  less  than  8  inches  long. 

Back  head, — To  be  of  same  length  as  head  stock;  to  be  fitted  to 'and 
adjustable  on  the  bed  for  dLff'erent  lengths  of  hoops.  Back  head  to  bo 
provided  with  cast-iron  sleeve,  flanged  at  each  end,  made  of  close-grained 
iron,  and  feathered  to  bar  to  revolve  with  it.  Sleeve  to  run  in  compo- 
sition bearings  composed  of  90  parts  of  copper  and  10  parts  of  tin.  Bear- 
ings to  be  in  halves  not  less  than  10  inches  long  and  capped.  Back  head 
to  be  in  perfect  ahgnnient  with  driving  head. 

Feed. — To  be  by  rack  and  pinion,  operating  on  the  boring  bar.  Feed 
rack  and  pinion  to  be  of  steel,  to  have  not  less  than  |-inch  pitch  and 
3-ineh  face,  and  pinion  to  have  not  less  than  15  teeth.  Feed  rack  to  b<* 
attached  to  outer  end  of  bar  and  well  provided  with  anti-friction  wash- 
ers to  take  up  thi'ust.  Four  changes  of  feed  to  be  provided,  ranging- 
from  4^  inch  to  J  inch,  reversible  in  either  direction.  Bar  to  feed  6  feet 
9  inches  at  one  setting,  and  feed  raek  to  be  arranged  to  allow  bar  being 
drawn  by  hand  across  the  opening  between  the  two  heads.  Feed  mech- 
anism and  guide  for  feed  rack  to  be  attached  to  back  head. 

Carriages. — ^To  be  two  in  number;  to  be  about  18  inches  long,  mova- 
ble on  the  bed,  and  bolted  to  it.  Bolts  to  be  readily  accessible  without 
removing  back  rest.  Upper  surfoccs  to  be  provided  wiUi  slots  to  re- 
ceive two  steady  rests. 
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Steady  resta. — To  be  two  in  number,  with  removable  top.  Lowei*  half 
to  be  arrjtnged  to  bolt  to  carriage  and  provided  with  two  adjustable 
bearings  or  jaws  for  holding  hoops  ranging  from  18  to  30  inches  diam- 
eter. Steady-rest  top  to  clamp  hoops  and  bear  on  same  in  at  least  two 
places. 

Bed. — To  be  approximately  13J  feet  long  by  27  inches  wide  and  not 
less  than  12  inches  deep,  with  top  provided  with  T-slots  for  holding 
carriage.  Sides  of  bed  to  be  joined  by  double- webbed  girders,  about  24= 
inches  between  centers.  Top  and  bottom  flanges  to  be  not  less  than  6 
inches  wide,  and  metal  in  sides  to  be  1^  inches  thick. 

Baring  heads. — ^Boring  heads  to  be  clamped  to  bar,  and  to  be  pro- 
vided with  driving  feathers  and  fitted  with  four  adjustable  tools  each, 
must  be  provided  to  bore  out  or  enlarge  the  following  rough  diameters, 
viz,  16, 17, 18, 19,  20,  21,  and  22  inches.  Hubs  of  boring  heads  to  be 
not  less  than  10  inches  long. 

JVwjin^  heads, — ^For  facing  ends  of  hoops  two  facing  heads  must  be 
provided.  These  to  be  fitted  and  clamped  to  the  inner  ends  of  the 
sleeves  revolving  in  the  driving  and  back  heads  and  susrounding  the 
boring  bar.  Facing  heads  must  have  a  range  to  face  from  a  maximum 
diameter  of  30J  inches  to  a  minimum  diameter  of  10  inches.  Tools  to 
have  an  adjustment  of  6  inches  in  the  direction  of  axis  of  boring  bar. 
Facing  heads  must  be  readily  removable  from  the  sleeves  carrying 
them.  * 

Workmanship  and  material, — ^Tobe  first  class  throughout.  All  shafts 
not  otherwise  specified  must  be  of  good  machinery  steel.  All  bolts  to 
be  of  steel  or  refined  iron ;  all  nut«  frequently  used  to  be  casehardened. 

Countershafts,  pulleys,  hangers,  wrenches,  and  all  other  appliances 
to  complete  machine  ready  for  operation  must  be  furnished  with  the 
machine. 

Accuracy  of  machine  must  be  guaranteed. 

Class  F. 

Specifications  for  one  (1)  724neh  vertical  horing  mill  [extra  heavy)  for 
boring'  a/nd  turning  hoops  48  inches  deep;  to  turn  73  inches  diameter 
and  48  inches  high  imder  tool  holders. 

This  machine  to  consist  of  bed  not  less  than  20  inches  deep,  with  table 
supi)orted  on  circular  bearing  near  outer  circumference.  Table  to  be 
driven  on  and  bolted  to  along  spindle  with  split  conical  sleeve  at  upper 
end  and  step  bearing  at  lower  end.  Step  bearing  to  be  joined  to  bed 
by  a  heavy  cast-iron  truncated  cone  reaching  down  from  the  bottom 
of  bed. 

HovMngs, — ^To  be  of  box  form,  with  heavy  front  post  at  least  8  inches 
on  the  face.  Housings  to  be  bolted  to  bed  by  six  bolts  If  inches  diame- 
ter, and  to  reach  down  the  full  depth  of  bed.  Top  of  housings  to  be 
joined  by  a  top-brace  at  least  22  inches  deep. 

Cross  rait — ^To  be  of  box  form,  with  arched  back,  completely  closed. 
Depth  of  housing  on  face  to  be  not  less  than  23  inches.  Depth  from 
face  to  back  in  center  to  be  not  less  than  18  inches. 

Cross  rail  to  be  fitted  to  front  of  housings  and  accurately  scraped  to 
give  full  and  perfect  bearing  on  housing  faces. 

Boring  heads. — ^Two  boring  heads,  each  fitted  with  independent  cross- 
feed  screw  and  down-feed  rod  to  be  accurately  fitted  to  cross  rail.  Eaeli 
head  to  consist  of  saddle  26  inches  wide,  swing  arranged  for  set-over 
for  turning  tapers.    Set-over  to  be  operated  and  controlled  by  worm 
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gearing  on  the  upper  circular  arc  of  saddle.  Length  of  swing  to  be  not 
less  than  48  inches,  and  to  have  capped  bearing  at  upx)er  and  lower 
ends  for  boring  bar. 

Soring  bars, — To  be  of  open-hearth  steel,  containing  one-half  per  cent 
of  carbon,  to  be  octagon  in  section;  section  to  be  equal  to  area  of  Sc- 
inch circle.  Lower  ends  of  bars  to  be  fitted  with  removable  tool  hom- 
ers of  forged  steel,  so  arranged  that  tools  can  be  set  in  yertical  or  hori- 
zontal positions  on  either  side  of  bar.  Yertical  travel  of  bars  to  be  50 
inches. 

Feeds. — Each  head  to  be  provided  with  cross  feed  for  saddle  and  ver- 
tical feed  for  bar.  Feeds  to  be  reversible  and  independent  for  each 
head. 

Eight-hand  head  to  be  fitted  with  opening  nut  on  feed  screw,  and  pro- 
vided with  rack  pinion  for  rapid  movement  on  the  cross  rail. 

Feed  to  be  driven  by  friction  disk,  and  quickly  adjustable  to  any  de- 
gree from  Vo  to  i  inch. 

Counterweight— ^Boxs  to  be  counterbalanced  by  one  weight  common 
to  both  bars.  Chain  and  sheaves  for  counterweight  to  be  arranged  to 
always  pull  in  a  direction  parallel  with  the  axis  of  bar. 

Table. — ^To  have  diameter  of  70  inches,  and  to  be  not  less  than  5  inches 
deep  on  outer  rim. 

To  be  provided  with  T-slots  for  holding  work,  and,  in  addition,  to 
have  four  hardened  steel  chuck>  jaws,  with  diamond-point  faces,  adjust- 
able to  any  diameter  and  arranged  for  inside  or  outside  chucking,  and 
to  be  readily  removable,  leaving  the  table  clear  for  other  work. 

Spindle, — ^To  be  11  inches  diameter  at  upper  end,  with  upper  bearing 
not  less  than  11  by  16  inches  long,  fitted  in  split  conical  bush  for  taking 
up  wear.  Lower  spindle  bearing  to  be  not  less  than  6  inches  diameter 
by  10  inches  long.  Length  of  spindle  under  table  to  be  npt  less  than 
50  inches.  Spindle  and  bushes  to  be  made  of  strong  close-grained  oast 
iron  containing  25  per  cent  of  cold-blast  iron.  Lower  spindle  step  to 
be  provided  with  wedge  for  raising  table  off  the  outer  bearing. 

Driving  gear, — Table  is  to  be  driven  by  cone  pulley  placed  in  the  left- 
hand  side  of  bed  and  transmitting  motion  to  table  by  means  of  hori- 
zontal shaft,  bevd  gears,  vertical  shaft,  and  circular  gear  and  pinion 
under  table. 

TaJble  ra^sJc  gear. — ^To  have  about  120  teeth  and  not  less  than  l|-inch 
pitch  and  6-inch  face.  To  be  accurately  cut  from  the  solid.  Gear  to  be 
bolted  to  the  bottom  of  table. 

Driving  pinion. — ^To  be  of  forged  steel  and  to  have  not  less  than  20 
teeth.  If -inch  pitch  and  6-inch  face. 

Driving  coTie. — ^To  have  six  steps  for  4-inch  belt,  ranging  about  from 
12  to  26  inches  diameter.  Gone  to  be  back  geared  approximately  as 
follows : 

Gone  pinion,  25  teeth,  ^  P. 

Back  gear,  100  teeth,  f  P. 

Back-gear  pinion,  20  teeth,  1  P. 

Gone  spur,  80  teeth,  1  P. 

Bevel  gears  to  have  about  25  and  35  teeth,  respectively,  and  not  less 
than  If -inch  pitch  and  5-inch  face,  giving  12  changes  of  speed. 

Katio  of  cone  to  table  to  be  about  130  revolutions  of  cone  to  one  revo- 
lution of  table. 

SPECIAL  BORING  BAR  AND  STEADY  REST. 

For  boring  hoops  having  a  height  of  48  inches,  a  special  boring  bar 
and  steady  rest  are  to  be  i)rovide(i. 

The  boring  bar  to  be  made  of  open-liearth  steel,  and  not  less  than  9 
inches  in  diameter.    Lower  end  of  bar  to  be  fitted  to  step  in  the  table. 
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Step  to  be  provided  with  conical  adjustment  to  take  up  wear.  Upper 
end  of  bar  to  be  held  in  a  saddle  fitted  to  the  front  of  cross  rail.  Bar 
to  be  counterweighted  and  provided  with  rack  and  pinion  for  quickly 
withdrawing  from  the  work. 

A  traveling  boring  head  to  be  provided  and  accurately  fitted  to  bar. 
Head  to  be  arrang^  for  four  adjustable  cutters,  and  to  be  furnished 
with  rings  suitable  for  boring  all  diameters  ranging  from  32  to  40  inches. 
Boring  head  to  be  provided  with  feed  nut  engaging  with  feed  screw 
inserted  in  boring  bar. 

The  feed  for  the  boring  head  is  to  be  driven  by  suitable  mechanism, 
transmitting  motion  from  the  feed  works  of  the  mill.  Bange  of  feeds  to 
be  ^  inch  for  the  finest  to  J  inch  for  the  coarsest. 

For  steadying  the  upper  ends  of  lioops  a  strong  and  substantial 
steady  rest  must  be  provided.  Steady  rest  to  be  arranged  to  clear  the 
work  when  putting  the  same  on  the  mill.  To  be  fitted  with  five  steel 
jaws  adjustable  by  screws  and  faced  with  brass  facings  on  the  inner 
ends.  Section  of  jaws  to  be  not  less  than  4J  by  2^  inches.  Jaws  to  be 
adjustable  for  diameters  ranging  from  48  to  38  inches. 

Material. — -Driving  shafts  to  be  of  open-hearth  steel  containing  ^  per 
cent  of  carbon.  Shafts  to  run  in  bronze  bushes  containing  90  per  cent 
of  copper  and  10  per  cent  tin.  All  other  shafts  and  all  feed  screws  to 
be  of  good  machinery  steel.  All  bolts  to  be  of  refined  iron,  and  all  nuts 
frequently  used  to  be  casehardened. 

Gearing. — ^All  the  gearing  to  be  made  of  strong  close-grained  iron 
containing  not  less  than  25  per  cent  of  cold-blast  iron,  unless  otherwise 
specified.    AH  pinions  having  less  than  30  teeth  to  be  of  forged  steel. 

Workmanship  and  materisd  to  be  first  class  throughout. 

AH  working  parts  to  be  accurately  fitted,  and  all  bearing  surfaces  to 
be  accurately  scraped  to  perfect  bearings. 

All  countershafts,  hangers,  pulleys,  wrenches,  and  other  appliances 
to  complete  machine  ready  for  operation  are  to  be  furnished  with  mill. 
Foundation  plans  to  be  furnished. 

Class  G. 

SPEOIPIOATIONS  FOE  FOUB   (4)  36-INCH  LATHES. 

Lathe  to  swing  36  inches  over  the  ways  and  26  inches  over  carriage, 
and  to  take  10  feet  between  centers. 

Driving  cone. — ^To  have  five  steps  for  4-inch  belt,  smallest  step  not 
less  than  8  inches  diameter.  Cone  to  run  on  spindle  and  geared  by 
back  gear  to  spindle  and  by  triple  gear  to  face  plate.  Gearing  to  be 
approximately  as  follows : 

Cone  pinion,  24  teeth,  f  inch  pitch, )  ^i  ^,.,.1,  ^^^ 

Back  gear,  88  feet,  %  inch  pitch,       ]  ^^  ^^^^^  ^^®- 

Back-gear  pinion,  22  teeth,  1-inch  pitch, )  « i  .   _*,  i?_  _. 

Cone-spur  gear,  m  teeth,  1-inch  pitch,     ]  "^^  ^^^^  ^^^^' 

Face-plate  pinion,  14  teeth,  1-inch  pitch, )  .^  .     ,  ^ 

Face-plate  gear,  70  teeth,  1-inch  pitch,     ]  ^^'^^^^  i^^- 
giving  15  changes  of  speed. 

Batio  of  gearing  may  vary  from  the  above,  but  power  must  remain 
same. 

Spindle. — ^To  be  made  of  open-hearth  steel  containing  not  less  than 
one-half  per  cent  of  carbon.  Front  bearing  to  be  not  less  than  6  inches 
diameter  by  9  inches  long.    Back  bearing  to  be  not  less  than  4  inches 
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diameter  by  6  inches  long.  Length  of  spindle  in  bearings  to  be  not  less 
than  48  inches. 

Spindle  bearings, — ^To  be  made  of  hard  bronze  containing  85  per  c«nt 
of  copper  and  15  per  cent  of  tin.  Bearings  to  have  flanges  at  the 
ends,  and  to  be  carefully  scraped  to  a  true  bearing  on  sj)indle.  To  bo 
capped. 

Face  plate. — ^To  be  36  inches  in  diameter,  provided  with  slots  for 
clamping  work,  and  to  be  forced  on  spindle  and  firmly  keyed.  Face- 
plate gear  to  be  a  separate  casting  andT  bolted  to  face  plate. 

Centers. — ^To  be  of  good  tool  steel,  2J  inches  diamet^,  hardened,  and 
pointed  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  suitable  for  steel  and  to  be  positive,  driven  by  gearing 
from  headstock.  To  range  from  -J^  inch  for  the  finest  to  -^  inch  for  the 
coarsest.  Beversing  gear  for  feed  to  be  placed  in  the  carriage,  and 
change  gear  is  to  be  provided  for  cutting  screw  threads  varying  by  J 
and  ^  inch,  and  ranging  from  -^  and  tV  i^^ch  for  the  finest  to  1  inch  for 
the  coarsest.  Three  changes  of  feed  to  be  provided  in  headstock  by 
clutch-pin  gears. 

Material/or  gearing. — All  driving  pinions  having  less  than  30  teeth 
are  to  be  made  of  steel  forging  or  casting,  and  all  other  gears  are  to  be 
miide  of  strong  close-grained  cast-iron  containing  26  percent  of  cold- 
blast  iron.    AU  gearing  to  be  accurately  cut. 

Lead  screw. — ^To  be  of  steel,  2J  inches  diameter,  J-inch  pitch.  Lead- 
screw  nut  to  be  operated  by  cam  and  to  be  not  less  than  7  inches  in  length. 

Feed  rack. — ^To  be  not  less  than  2  inches  wide  and  |-inch  pitch,  and  to 
be  of  steel. 

Carriage. — To  be  at  least  48  inches  long;  to  befitted  to  ways  on  front 
and  back,  and  bear  on  the  inner  way  used  for  tailstock  guide.  To  be 
fitted  with  one  heavy  compound  rest. 

Compound  rest. — ^To  have  base  at  least  10  inches  wide  by  16  inches 
long;  to  be  provided  with  power  cross  feed  designed  for  heavy  work. 
Wing  rest  for  turning  full  swing  over  ways,  to  be  fitted  to  front  wing  ot 
carriage. 

Bed. — ^To  be  not  less  than  30  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.  Cross  girts 
(box-girder  form  preferred)  to  be  spaced  24  inches  between  centers. 
Depth  of  bed  to  be  not  less  than  18  inches. 

Tailstock. — ^Base  to  be  20  inches  long  and  20  inches  wide.  To  be  held 
to  bed  by  four  heavy  bolts.  Top  to  be  provided  with  convenient  set- 
over.    Tail  spindle  to  be  of  steel,  4  inches  in  diameter. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operations  to  be  furnished. 
Friction-clutch  pulleys  for  open  and  crossed  belt. 

The  workmanship  must  be  first-class  throughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts 
frequently  used  must  be  casehardened. 

Class  H. 

Specifications  for  one  {!)  304nch  swing  engine  lathe. 

Lathe  to  swing  not  less  than  30  inches  over  ways,  and  not  less  than 
20  inches  over  carriage,  and  to  take  8  feet  between  centers. 

Driving  cone. — ^To  have  not  less  than  five  st^ps  for  4-inch  belt,  small- 
est step  to  J:>e  not  less  than  7  inches  diameter.    To  be  geared  to  a  spin- 
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die  in  a  ratio  of  not  less  than  12  to  1,  giving  not  less  than  ten. changes 
of  speed. 

Spindle, — To  be  of  open-hearth  steel,  contaiDing  not  less  than  one-lialf 
per  cent  of  carbon.  Eront  bearings  to  be  5  inches  diameter  and  at  least 
6  inches  longj  back  bearing  2J  inches  diameter  by  at  least  4  inches 
long. 

Spindle  hearings, — To  be  made  of  best  hard  composition,  containing 
85  per  cent  copper  and  15  per  cent  tin.  Bearings  must  be  carefully 
scra[)ed  to  fit  spindle. 

Feeds. — To  be  positive,  and  driven  from  the  spindle.  To  range  from 
':^o  inch  for  the  finest  to  i  inch  for  the  coarsest.  Two  changes  by  clui:<}h 
pin  to  be  provided  in  headstock. 

Face  plate, — To  be  30  inches  diameter  and  screwed  to  front  end  of 
spindle. 

Spindle  centers, — ^To  be  of  good  tool  st^,  2  inches  diameter,  hardened, 
and  pointed  to  inclose  an  angle  of  60  degrees. 

Compound  gearing, — ^To  be  provided  for  cutting  screw  threads  vary- 
ing by  if  inch  and  ^  inch,  and  ranging  ^  and  -^  inch  for  the  finest  to 
f  inch  for  the  coarsest,  respectively. 

(j  earing, — All  gearing,  of  whatever  description,  is  to  be  accurately 
cut,  and  to  be  made  of  steel  or  strong  close-grained  iron  containing  25 
X)er  cent  of  cold-blast  iron. 

Lead  screw. — ^To  be  of  steel,  2^  inches  diameter,  J-inch  pitch.  Lead- 
screw  not  to  be  operated  by  cam,  and  to  be  not  less  than  7  inches  in 
length. 

Feed  racJc, — To  be  not  less  than  2  inches  wide  and  f -inch  pitch. 

Carriage, — ^To  have  length  not  less  than  42  inches,  to  be  fitted  to  ways 
on  front  and  back  of  bed,  and  bear  on  the  inner  way  used  for  tailstock 
gaiide.    To  be  fitted  with  one  heavy  compound  rest. 

Apron. — ^To  be  fitted  with  feed  gear  for  longitudinal  feed  to  carriage, 
and  cross  feed  to  compound  rest,  and  lead-screw  nut  for  screw  cutthig. 
Keversing  gear  for  longitudinal  and  cross  feeds  to  be  placed  in  apron, 
and  safety  stop  is  to  be  provided  to  prevent  feed  gear  and  lead-screw 
nut  from  being  in  operation  at  the  same  time. 

Compound  rest, — To  have  base  at  least  10  inches  wide  by  18  inches 
long.*  iTo  be  provided  with  power  cross  feed  designed  for  heavy  work. 

Wing  rest  for  turning  full  swing  overways  to  be  fitted  to  front  wing 
of  carriage. 

Bed. — To  be  not  less  than  27  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks. 

Gross  girts  (of  box-girder  form  preferred)  to  be  spaced  24  inches  be- 
tween centers.    Depth  of  bed  to  be  not  less  than  15  inches. 

TaiUtock. — To  have  base  at  least  20  inches  long  and  18  inches  wide. 
To  be  held  to  bed  by  two  heavy  bolts.  Top  to  be  provided  with  con- 
venient set-over.  Tail  spindle  to  be  of  steel,  not  less  than  3J  inches 
diameter. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
,  appliances  to  complete  lathe  ready  for  operation  to  be  furnished  with 
lathe. 

Friction-cluteh  pulleys  to  be  provided  for  cross  and  open  belt. 

The  workmanship  must  be  first-class  throughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron. 

All  nuts  frequently  used  must  be  casehardened. 

Approximate  weight  of  machine  will  be  stated. 
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Class  I. 

Speeijicatioiis  for  four  (4)  ^3  inch  lathes. 

Lathe  to  swing  22  inches  over  tlie  ways  and  15  inches  over  the  car- 
riage, and  to  take  7  feet  between  the  centers. 

Driving  cone, — ^To  have  four  steps  for  3-inch  belt,  smallest  step  to  be 
not  less  than  6  inches  in  diameter,  and  geared  to  spindle  in  ratio  of 
about  10  to  1,  giving  eight  changes  of  speed. 

Spindle. — ^To  be  made  of  open-hearth  steel,  containing  not  less  than  J 
per  cent  of  carbon.  Front  bearing  to  be  3  J  inches  diameter  by  about  5 
inches  long.  Back  bearing  to  be  not  less  than  2J  inches  diameter  and 
3  J  inches  long.  Length  of  spindle  in  bearings  to  be  from  28  to  30  inches. 
Hole  through  full  length  of  spindle  1 J  inches. 

Spindle  bearing. — ^To  be  made  of  hard  bronze,  containing  85  per  cent 
of  copper  and  15  per  cent  of  tin.  Bearings  to  have  heavy  flanges  at 
the  ends,  and  to  be  careftdly  scraped  to  fit  spindle. 

Face  plate. — ^To  be  22  inches  diameter  and  screwed  to  firont  end  of 
spindle. 

Centers. — ^To  be  of  good  steel,  1^  inches  diameter,  hardened,  and 
pointed  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  by  gearing  or  belt  on  step  cone  driven  from  spindle, 
with  two  changes  by  clutch  pin  provided  in  headstock,  making  four 
changes  of  feed.  Feeds  to  range  from  -^  inch  for  the  finest  to  -jV  inch 
for  the  coarsest. 

Compound  gearing. — ^To  be  provided  for  cutting  screw  threads  vary- 
ing by  J  to  tV  inch,  and  ranging  from  ^^q-  to  -^  inch  for  the  finest  to  -^ 
and  f  inch  for  the  coarsest,  respectively. 

Material  for  gearing. — All  gearing  of  whatever  description  is  to  be 
accurately  cut,  and  made  of  steel  or  close-grained  iron  containing  25 
per  cent  of  cold-blast  iron. 

Lead  screw. — ^To  be  of  steel,  If  inches  diameter,  J-inch  pitch.  Lead- 
screw  nut  to  be  operated  by  cam,  and  to  be  not  less  than  5  to  6  inches 
in  length. 

Carria^ge. — ^To  be  28  inches  long.  To  be  fitted  to  ways  on  front  and 
back  of  bed,  and  bear  on  the  same  way  used  for  tailstock  guide.  •  "To  be 
fitted  with  one  heavy  compound  rest. 

Apron. — ^To  be  fitted  with  gear  for  longitudinal  feed  to  carriage  and 
cross  feed  to  compound  rest,  and  lead-screw  nut  for  screw  cutting.  Re- 
versing gear  for  feeds  to  be  put  in  apron,  and  safety  stop  to  be  provided 
to  prevent  feed  gear  and  lead-screw  nut  from  being  in  operation  at  the 
same  time. 

Compound  rest. — ^To  have  base  from  7  to  8  inches  wide  by  12  inches 
long.  To  be  provided  with  power  cross  feed  designed  for  heavy  work. 
Wing  rest  for  turning  full  swing  over  ways  to  be  fitted  to  front  wing  of 
carriage. 

Bed. — To  be  not  less  than  20  inches  wide.  To  be  provided  With  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.  Sides  to  be 
joined  by  web  across  the  top  of  bed.  Depth  of  bed  to  be  not  less  than 
15  inches.  ^ 

Tailstock. — ^To  have  base  13^  to  14  inches  each  way.  To  be  held  to  bed 
by  two  heavy  bolts.  Top  to  be  provided  with  copvenient  set-over. 
Tail  spindle  to  be  of  st.eel,  2|  inches  diameter. 

The  workmanship  must  be  first  class  throughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts 
fr-equently  used  must  be  casehardened. 
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Allnecessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operation  to  be  furnished  with 
lathe.  Friction-clutch  pulleys  for  crossed  and  open  belt  to  be  provided 
on  counter. 

Class  J. 

Specifications  for  two  (2)  16-inch  lathes. 
(As  built  by  the  Pratt  and  Whitney  Co.  or  equal.) 

Lathe  to  swing  16  inches  over  the  ways  and  7J  inches  over  the  car- 
riage, and  to  take  4  feet  6  inches  between  the  centers. 

Driving  cone. — To  have  four  steps  for  2J.inchbelt,  smallest  step  to  be 
not  less  than  5  inches  diameter,  and  geared  to  spindle  in  ratio  Of  about 
10  to  1,  giving  eight  changes  of  speed. 

Spindle. — ^To  be  made  of  open-hearth  steel.  Front  bearing  to  be  2J 
inches  diameter  by  about  4J  inches  long.  Back  bearing  to  be  about  2 
inches  diameter  and  3  J  inches  long.  Length  of  spindle  in  bearings  to 
be  about  24  inches.    Hole  through  full  length  of  spindle  f  inch. 

Spindle  bearing. — ^To  be  made  of  hard  bronze,  containing  85  per  cent 
of  copper  and  15  per  cent  of  tin.  Bearings  to  have  heavy  flanges  at 
the  ends  and  to  be  carefiilly  scraped  to  fit  spindle. 

Faceplate. — ^To  be  screwed  to  front  end  of  spindle. 

Centers. — ^Tobe  of  good  steel,  ^g  inch  diameter,  hardened,  and  pointed 
to  inclose  an  angle  of  60  degrees. 

Feeds. — To  be  by  gearing. 

Compound  gearing. — ^To  be  provided  for  cutting  screw  threads  varying 
from  3  to  48  threads  to  the  inch. 

Material  for  gearing. — ^All  gearing,  of  whatever  description,  is  to  be 
accurately  cut  and  made  of  steel  or  strong  close-grained  iron. 

Lead  screw. — ^To  be  of  steel  li^-inches  in  diameter,  i%-inch  pitch. 

Carriage. — ^To  be  18  inches  long.  To  be  fitted  to  ways  on  front  and 
back  of  bed  and  bear  on  the  same  way  used  for  tailstock  guide.  Best 
to  be  provided  with  cross  feed. 

Apron. — ^To  be  fitted  with  gear  for  longitudinal  feed  to  carriage  and 
cross-feed  to  rest,  and  lead-screw  nut  for  screw-cutting.  Eeversing 
gear  for  feeds  to  be  put  in  apron,  and  safety  stop  to  be  provided  to  i)re- 
vent  feed  gear  and  lead-screw  nut  from  being  in  operation  at  the  same 
time. 

Tool  rest. — To  be  provided  with  power  cross  feed. 

Bed. — To  be  not  less  than  14  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.  Sides  to  be 
joined  by  web  across  the  top  of  bed.  Depth  of  bed  to  be  not  less  than 
9^  inches. 

TailstocJc. — To  be  held  to  bed  by  two  heavy  bolts.  Top  to  be  provided 
with  convenient  set  over.    Tail  spindle  to  be  of  steel. 

The  workmanship  must  be  first  class  throughout.  All  shafts  and  feed 
«crews  must  be  of  steel,  and  ^11  bolt«  of  steel  or  refined  iron.  All  nuts 
frequently  used  must  be  casehardened. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operation  to  be  furnished  with 
lathe.  Friction-clutch  pulleys  for  crossed  and  open  belt  to  be  provided 
on  counter. 
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Class  K. 
Specijic&tiona  for  one  {!)  26-inch  slotter. 

Tills  machine  is  to  slot  to  a  center  of  at  least  72  incites,  and  is  also  to 
be  used  for  cutting  out  sections  of  screw  in  breechblocks.  To  befitted 
with  compound  and  circular  tables.  Longitudinal  traverse  to  be  40 
inches  and  transverse  traverse  of  tables  36  inches.  Circular  table  to  be 
50  inches  diameter.  Earn  driven  by  rack,  pinion,  and  tangent  gear,  or 
by  crank  with  quick  return  on  up  storoke.  Earn  guide  adjustable  for 
height,  and  having  at  least  27  inches  clear  space  under  it  when  in  the 
highest  position. 

Ram. — To  be  made  of  hard  close-grained  iron,  containing  25  per  cent 
of  cold-blast  iron.  To  be  provided  with  rack  on  the  back  not  less  than 
IJ-inoh  pitch,  6-inch  face.  Earn  to  have  adjustable  reverse  tappets  on 
its  face,  and  is  to  be  provided  with  relief  tool  holder  so  arranged  that 
the  tool  i)oint  can  be  raised  or  lowered  wliile  the  ram  is  in  motion,  in 
order  to  slot  along  pitch  line  of  screw.  Length  of  ram  to  be  not  less 
than  6  feet,  and  to  be  well  counterbalanced,  and  provided  with  "  Whit- 
worth'^  quick-return  motion. 

If  tangent  gearing  is  used  for  driving  it  is  to  be  attached  to  pinion 
shaft  and  surrounded  by  casing.  Worm  and  gear  to  be  made  of  cold- 
blast  iron,  and  worm  to  be  well  provided  with  antifriction  washers  to 
take  up  end  thrust.  Pitch  of  worm  to  be  not  less  than  2  inches.  Worm 
to  be  (&iven  by  open  and  cross  belts  on  large-sized  pulleys,  so  propor- 
tioned as  to  give  a  return  speed  to  ram  of  two  to  one. 

Rack  pinion. — To  be  of  sound  steel  casting  or  forging.  To  have  not 
less  than  19  teeth,  If  .inch  pitch,  6^-ineh  face. 

Ram  guide. — ^To  be  adjusted  vertically  to  heights  ranging  from  10  to 
27  inches  above  table.  To  be  provided  with  screws  and  gears  for  easy 
adjustment,  and  with  ample  surface  for  wear  of  ram. 

Feeds. — ^Longitudinal,  transverse,  and  circular  feeds  to  be  provided, 
ranging  from  about  -^  inch  to  J  inch.  Feed  preferably  to  be  driven  by 
cam  morion  from  main  driving  gear,  and  to  take  place  always  at  the  up- 
per end  of  stroke,  never  during  the  cut.  Feed  must  be  absolutely  uni- 
form and  positive. 

Tables. — Slotter  to  be  fitted  with  compound  tables  for  longitudinal 
transverse,  and  circular  motion.  Circular  table  to  have  50  iuches 
diameter,  square,  with  corners  off,  and  to  be  securely  gibbed  to  square 
table  by  four  gibs  placed  at  the  corners  of  the  latter.  Circular  table  to 
be  provided  with  bronze  tangent  gear  and  steel  worm  for  circular  feed. 
Centering*stud  or  mandrel  to  be  carefully  fitted  to  center  of  circular 
table,  and  readily  removable  to  clear  the  same. 

Chuck. — ^A  special  chuck  for  holding  breechblocks  while  being  slotted 
must  be  furnished  with  machine.  The  chuck  to  hold  breechblock 
firmly  in  position  and  allow  of  the  same  being  revolved  on  its  axis  for 
resetting  without  disturbing  the  central  alignment. 

Bed  and  column. — ^To  be  cast  in  one  piece.  It  is  desirable  that  the 
distance  from  the  front  of  column  to  tool  point  be  restricted  to  the 
smallest  possible.  The  bed  to  be  well  extended  to  the  front,  to  enable 
work  of  large  diameter  being  placed  before  tool  without  tables  over- 
hanging bed. 

J>nving  shaft. — ^To  have  diameter  of  not  less  than  5  inches  and  to  be 
of  open-hearth  steel. 

Driving  cone. — ^To  have  four  steps  for  5-inch  belt,  ranging  from  about 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         479 

30  to  18  inches,  giving,  with  two  countershaft  speeds,  8  speeds  to  ram. 
Cone  to  be  strongly  geared  to  driving  crank  in  ratio  of  about  10  to  1. 

Gearing. — ^AH  gearing  must  be  accurately  cut,  and  unless  otherwise 
specified  shall  be  made  of  strong,  close-grained  iron  containing  25  per 
cent  of  cold-blast  iron. 

All  shafts  and  screws  must  be  of  a  good  quality  of  steel,  and  all  bolts 
shall  be  made  of  steel  or  refined  iron,  and  all  nuts  frequently  used 
shall  be  casehardened. 

The  workmanship  throughout  to  be  first-dass.  All  surfaces  in  con- 
tact with  moving  parts  must  be  carefully  scraped  to  good  true  bearings. 
All  necessary  countershafts,  pulleys,  wrenches,  and  other  appliances  to 
complete  machine  ready  for  operation  must  be  fui'nished. 

Class  L. 

Specifications  f 07'  one  (i)  12-incli  slotter. 

Machine  to  be  driven  by  crank  with  "Whitwprth^^  quick-return 
motion.  Distance  from  column  to  point  of  tool  to  be  not  more  than  30 
inches. 

Compound  table, — ^To  be  fitted  to  point  of  column  with  longitudinal, 
transverse,  and  circular  feeds  in  all  directions  by  power. 

Feeds. — ^To  take  place  always  at  the  upper  end  of  stroke,  never 
during  the  cut  or  while  the  tool  is  on  the  return.  Eange  of  feeds  to  be 
from  jijf  inch  for  the  finest  to  -^^  inch  for  the  coarsest  on  a  diameter  of 
60  inches.    Feed  must  be  absolutely  uniform  and  positive. 

Earn  guide. — To  be  adjustable  for  various  heights,  and  to  leave  about 
16  inches  clear  between  it  and  circular  table  when  in  the  highest  posi- 
tion. 

Material. — ^The  driving  shaft  to  be  made  of  open-hearth  steel,  not  less 
than  3J  inches  diameter,  containing  not  less  than  one-half  per  cent 
carbon.  All  other  shafts  and  feed  screws  to  be  made  of  good  machin- 
ery steel,  and  all  bolts  to  be  made  of  steel  or  refined  iron.  All  nuts 
frequently  used  to  be  casehardened. 

Gearing, — Driving  pinion  to  be  of  forged  steel,  and  all  other  gearing 
to  be  of  steely  or  strong  close-grained  cast  iron  containing  25  per  cent 
of  cold-blast  iron. 

Countershaft. — To  be  provided  with  pulleys  for  two  changes  of  speed. 

Driving  cone. — ^To  have  four  st^ps  for  4-inch  belt,  ranging  from  about 
10  to  20  inches  in  diameter,  giving  two  changes  in  countershaft,  eight 
speeds  to  ram.  Slowest  speed  to  be  not  more  than  10  or  12  feet  per 
minute.  Cone  to  be  geared  to  driving  crank  in  ratio  of  8  to  1,  or  pref- 
erable 9  to  1.  Main  driving  gear  to  be  about  f -inch  pitch,  3 J-inch  face, 
and  about  30  inches  pitch  diameter.  Largest  step  in  cone  to  be  extra 
heavy  to  serve  as  balr/pce  wheel. 

Earn, — ^T'o  be  connoiud  to  crank  by  steel-forged  rod  of  heavy  section 
not  less  than  22  inches  long.  Stroke  of  ram  to  be  13  inches.  Earn  to 
be  supported  in  back  by  adjustable  guide.  Earn  to  be  counter-weighted 
and  provided  with  screw  for  hand  adjustment  to  any  vertical  position. 
Length  of  ram  to  be  at  least  50  inches,  more  length  desirable.  In  addi- 
tion to  clamps  for  holding  rigid  tools  the  ram  is  to  be  provided  with  a 
swinging  tool  holder  on  tlie  lower  end  to  take  release  tool. 

Compound  tables. — The  lower  table  should  be  36  inches  long  by  21 
inches  wide,  and  have  bearing  on  bed  16  by  20  inches. 

Intermediate  table, — To  be  20  inches  square,  and  have  transverse 
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traverse  of  21  inches.  Circular  table  to  be  30  inches  in  diameter,  and 
fitted  with  worm  wheel  of  hard  bronze,  located  under  circular  table,  and 
protected  from  chips  and  dust. 

Cranks  for  moving  tables  by  hand  to  be  placed  in  convenient  x>08ition 
for  operator,  and  feeds  arranged  to  be  easily  engaged  or  disengaged. 

Column, — ^To  be  not  less  than  15  inches  wide  and,  as  nearly  as  possi- 
ble, 24  inches  deep,  with  front  extended  out  to  form  bed  for  tables. 
Length  of  bed  to  be  suflftcient  to  allow  circular  slotting  on  a  diameter  of 
30  inches. 

Workmanship  and  material  to  be  first-class  throughout. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  macliine  ready  for  operation  to  be  furnished  with 
machine. 

Classes  M  and  Mi. 

Specifications  for  one  3J2-inoh,  one  44-inch,  and  one  72'indh  planer — gen- 
eral description. 

Machines  are  to  be  driven  by  tangent  gearing  transmitting  motion  to 
the  table  rack. 

.  Feeds. — ^To  be  by  power  in  all  directions,  and  actuated  by  positive 
gearing  and  not  by  friction. 

Bed  and  table, — To  be  in  all  cases  of  extra  depth,  with  ample  bear- 
ings in  ways.  Table  ways  are  to  be  lubricated  by  conical  brass  rollers 
inserted  at  suitable  distances  in  the  bed.  Sides  of  bed  to  be  joined  by 
heavy  box  girders  at  housing  cheeks  and  intervals. 

Housings, — ^To  be  double  webbed  with  wide  faces  and  ample  depth  in 
the  back.  Front  of  housings  must  in  all  cases  be  accurately  scraped  to 
make  perfect  bearing  against  the  cross  rail. 

Cross  rail, — To  be  of  extra  depth  and  have  arched  back  cored  out. 
To  be  scraped  on  face  to  perfectly  fit  the  head  or  head^,  and  back  rest- 
ing against  housings  to  be  scraped  to  a  perfect  bearing. 

Driving  pulleys, — ^To  be  actuated  by  open  and  cross  belts,  shifted  by 
easy  cam  movement.  Pulleys  to  be  placed  directly  on  worm  shaft,  said 
shaft  to  stand  parallel  with  planer. 

Driving  gear, — The  worm  and  worm  wheel  driving  table,  together 
with  the  intermediate  gearing  and  table  rack,  are  to  be  made  of  strong, 
close-grained  iron  containing  not  less  than  26  per  cent  of  cold-blast 
iron.    The  tangent  gearing  shall  in  all  cases  be  triple  pitch. 

Cutting  speed  to  be  for  steel  12  to  14  feet  per  minute. 

Quick  return  to  table  to  be  provided.  On  smaller  sizes  return  to 
range  from  70  to  80  feet  per  minute,  and  on  larger  sizes  from  50  to  70 
feet.  All  parts  subject  to  strains  on  account  of  sudden  change  of  speed, 
to  be  made  extra  heavy. 

Driving  shafts, — ^To  be  in  all  cases  of  open-hearth  steel,  containing 
not  less  than  one-half  per  cent  of  carbon.  Bearings  for  shafts  to  be 
bushed  with  haid  bronze  bushings,  composed  of  85  per  cent  copper  and 
15  per  cent  tin. 

Material  and  workmanship  to  be  first-class  throughout.  AU  shafts 
and  feed  screws  not  otherwise  specified  are  to  be  made  of  steel,  and  all 
gearing  to  be  of  steel  or  strong,  close-grained  iron  containing  not  less 
than  25  per  cent  of  cold-blast  iron. 

All  necessary  countershafts,  hangers,  pulleys,  wrenches,  and  other 
appliances  to  complete  machines  ready  for  operation  are  to  oe  furnished 
with  planers. 
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Class  M. 
33-inch  by  SJS-imh  by  8-foot  planer. 

To  plane  32J  by  32J  inches  in  the  clear  and  8  feet  long.  One  head 
fitted  to  cross  rail. 

Table. — ^To  be  26^  inches  wide  and  not  less  than  9  feet  4  inches  long. 
Distance  between  ways  to  be  not  less  than  16  inches,  and  ways  to  be 
not  less  than  3^  inches  wide. 

BficK — To  be  bolted  to  table,  and  to  be  accurately  cut  IJ-incli  pitch 
and  4J-inch  face. 

Bed. — To  be  not  less  than  19  inches  deep,  with  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  To  be  fitted  with  four 
brass  conical  rollers  for  lubricating  table. 

EotLsings. — ^To  have  face  6  inches  wide  and  bearing  on  bed  32  inches 
long,  and  to  have  double  web  form. 

Gross  rail. — ^To  have  depth  on  face  not  less  than  13  inches.  To  be 
fitted  with  one  head  ai  ranged  for  cross  and  vertical  feeds  in  all  direc- 
tions. Top  of  rail  to  be  square  gibbed  for  head.  Cross  rail  to  be  ele- 
vated by  hand. 

Driving  pulley. — To  be  not  less  than  24  inches  diameter,  driven  by 
2-inch  belt,  and  driving  table  through  tangent  geiar  and  rack  pinion. 
Belt  velocity  to  be  not  less  than  32  times  velocity  of  table.  Betum  of 
table  to  be  70  feet  per  minute. 

44'inch  by  44-inch  by  10-foot  planer. 

To  plane  44  J  by  44J  inches  in  the  clear  and  10  feet  long.  Two  heads 
to  be  fitted  for  cross  rail ;  two  side  heads  to  be  fitted,  one  on  each  hous- 
ing. 

Tahle. — ^To  be  36  inches  wide  and  not  less  than  12  feet  long.  Distance 
,  between  ways  to  be  not  less  than  24  inches,  and  ways  to  be  not  less  than 
4^  inches  in  width. 

BMk. — ^To  be  accurately  cut,  IJ-inch  pitch  and  6J-inch  face,  and 
bolted  to  table. 

Bed. — ^To  be  not  less  than  21  inches  deep,  with  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  Bed  to  be  fitted  with 
six  conical  brass  rollers  for  lubricating  table. 

Housings. — To  have  not  less  than  7  J  inches  feice,  bearing  on  bed  to  be 
42  inches  long,  and  fitted  with  ways  for  side  heads. 

Oross  rail. — ^To  have  depth  on  face  of  not  less  than  15J  inches.  To 
be  fitted  with  two  heads,  arranged  for  cross  and  vertical  feeds  in  all 
directions.  Top  of  rail  to  be  square  gibbed  for  heads.  Kail  to  be  ele- 
vated by  power. 

Driving  pulley. — To  be  not  less  than  26  inches  diameter  and  drive  the 
table  tlirough  tangent  gearing,  pinion,  and  rack  wheel.  Belt  velocity 
to  be  not  less  than  40  times  the  velocity  of  table.  Return  of  table  to  be 
60  feet  per  minute. 

Side  heads. — One  side  head  to  be  fitted  to  each  of  the  housings.  Side- 
head  saddles  to  have  bearing  on  houjsings  12  inclies  long  and  bearing 
for  slide  18  inches  long.  Saddles  to  be  fitted  with  adjustable  slides, 
upon  which  are  mounted  swiveling  tool  box  and  tool  apron.  Tool 
apron  to  be  fitted  with  spring  to  drop  apron  into  place.  Power  and 
hand  feeds  to  be  applied  to  side  heads,  and  the  same  are  to  be  counter- 
weighted  to  enable  easy  manipulation  by  hand.    Side  heads  to  be  so 
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adiu^ted  on  bousing  as  to  drop  down  to  allow  the  cross  rail  coming 
dose  to  the  table.  Side  heads  mast  at  all  times  allow  work  the  fall 
width  of  space  between  housings  to  pass  between  them. 

Class  Mi. 

72-ineh  by  7J2-ineh  by  U^-foot  planer. 

To  plane  73  by  73  inches  in  the  clear  and  12  feet  long.  Two  heads  to 
be  fitted  for  cross  rail ;  two  side  heads  to  be  fitted,  one  on  each  hoasing. 
•  Table. — To  be  60  inches  wide  and  not  less  than  14  feet  long.  Dis- 
tance between  ways  to  be  not  less  than  37  inches,  and  ways  to  be  not 
less  than  9^  inches  in  width. 

BaeJc. — ^To  be  accurately  out,  2-inch  pitch  and  10-inch  face,  and  bolted 
to  table. 

Bed, — To  b^  not  less  than  23  inches  deep,  with  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  Bed  to  be  fitted  with  six 
conical  brass  rollers  for  lubricating  table. 

Housings. — ^To  have  not  less  than  18  inches  face;  bearing  on  bed  to  be 
62  inches  long  and  fitted  with  ways  for  side  heads. 

Cross  rail. — ^To  have  depth  on  face  of  not  less  than  24  inches.  To  be 
fitted  with  two  heads,  arranged  for  cross  and  vertical  feeds  in  all  di- 
rections. Top  of  raQ  to  be  square  gibbed  for  heads.  Rail  to  be  elevated 
by  x)ower. 

JDriving  puUey. — ^To  be  not  less  than  36  inches  diameter  and  drive 
the  table  through  tangent  gearing,  pinion,  and  rack  wheel.  Belt  ve- 
locity to  be  not  less  than  80  times  the  velocity  of  table.  Beturn  of  table 
to  be  60  feet  per  minute.    Belt  to  be  4  inches  wide. 

Side  heads.— One  side  head  to  be  fitted  to  each  of  the  housings.  Side- 
head  saddles  to  have  bearing  on  housings. 18  inches  long  and  bearing 
for  slide  21  inches  long,  with  reach  for  slide  of  18  inches.  Saddles  to 
be  fitted  with  adjustable  slides,  apon  which  are  mounted  swiveling  tool 
box  and  tool  apron.  Tool  apron  to  be  fitted  with  spring  to  drop  apron 
into  place.  Power  and  hand  feeds  to  be  applied  to  side  heads,  and  the 
same  are  to  be  counterweighted  to  enable  easy  manipulation  by  "hand. 
Side  heads  to  be  so  adjusted  on  housing  as  to  drop  down  to  allow  the 
cross  rail  coming  close  to  the  table.  Side  heads  must  at  all  times  allow 
work  the  AiU  width  of  space  between  housings  to  pass  between  them. 

Glass  N. 

Specifications  for  two  (J9)  J96'inoh  shapers. 

This  machine  to  plane  longitudinal  grooves  in  breechblocks  up  to  17^ 
inches  diameter  and  25^  inches  length.  It  is  to  be  arranged  for  work 
of  a  general  nature  with  a  very  wide  range  of  feeds. 

Catting  speed  for  steel  to  be  13  feet  per  minute.  Stroke  of  cutter- 
bar  to  be  26^  inches. 

Cutter  bar. — ^To  be  driven  by  connection  to  driving  crank  with  varia- 
ble stroke.  Crank  to  be  provided  with  "Whitworth'^  quick-return 
motion,  approximately  two  to  one. 

Front  of  bed. — ^To  extend  very  close  to  floor,  and  to  be  fitted  with  two 
tables,  one  containing  vise;  circular  feed  for  ordinary  work  to  be  pro- 
vided in  the  center  of  bed. 

Driving  cone. — ^To  have  four  steps  for  3J-inch  belt,  ranging  aboatfrom 
11  to  20  inches  diameter,  back  geared,  giving  eight  changes  of  speed« 
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Cone  geared  to  driving  crank  in  ratio  of  about  28  to  1.  Main  driving 
gear  to  be  not  less  than  27  inches  diameter,  1-inch  pitch  and  3-inch 
fex;e;  driving  pinion  of  forged  steel. 

Cutter  bar. — ^To  be  of  heavy  section,  U-sbaped  preferred,  with  square 
ways  on  the  lower  side,  and^to  have  bearing  on  saddle  not  less  than  10 
inches  wide  by  48  inches  long. 

Length  of  cutter  bar  not  less  than  72  inches. 

Cutter  bar  to  have  on  its  face  a  tool  head  with  clamps  and  studs,  set' 
over  by  tangent  gear,  vertical  movement  of  8  inches,  automatic  up-and- 
down  feed  and  adjustment  of  stroke  during  cutting.  But  connection 
between  adjustable  shoe  and  cutter  bar  to  be  arranged  so  as  to  tighten 
it  from  front  of  machine.  Machine  to  have  a  balance  wheel  (running  at 
high  speed)  connected  with  driving  gear. 

Connecting  arm.-^To  be  a  forging  of  heavy  rectangular  section,  not 
less  than  42  inches  between  centers.  To  be  adjustable  on  driving  crank 
to  any  length  of  stroke,  and  adjustable  on  the  ram  by  a  screw  and 
hand  crank,  placed  to  be  operated  from  the  front  side  of  machine  to 
allow  cutter  bar  to  be  set  to  any  desired  position. 

Saddle. — ^To  have  bearing  on  bed  not  less  than  28  inches  square,  ac- 
curately fitted  to  bed,  and  provided  with  gibs  for  ways  to  take  up  wear. 
Saddle  to  be  arranged  to  be  moved  on  bed  in  either  direction  without 
going  to  end  of  bed  to  disconnect  feed,  and  is  to  be  fori^her  provifled 
with  pinion  and  large  hand- wheel,  gearing  into  main  gear  to  allow 
adjusting  the  stroke  without  doing  the  same  by  belt.  Saddle  to  be 
provided  with  a  device  to  relieve  it  from  bearing  with  its  fvOl  weight  on 
slides. 

Feed. — Saddle  feed  to  be  by  heavy  screw,  not  less  than  If  inches 
diameter,  to  range  from  -j^  ^  iV  inch.  Feed  to  be  reversible.  Circu- 
lar feed  to  be  provided  for  mandrel  in  center  of  bed  for  circular  work. 

Bed. — ^To  be  about  100  inches  long  and  not  less  than  28  inches  wide  on 
top.  To  be  provided  with  square  ways,  and  front  to  extend  very 
close  down  to  floor,  legs  projecting  about  9  inches  in  front.on  each  end 
of  bed.  Front  to  be  T-slotted  .to  receive  work.  Saddle  to  have  70 
inches  movement  on  bed. 

WorJc-tables. — To  be  two  in  number;  to  be  movable  lengthwise  on  the 
bed,  and  adjustable  on  same  by  sci^ews  operated  by  hand  cranks.  One 
table  to  be  of  box-form,  24  inches  square,  and  T-slotted  on  top  and  sides 
to  receive  work.  One  table  to  be  provided  with  movable  platen  24 
inches  square,  and  heavy  swiveling  vise.  Tables  to  be  raised  and  low- 
ered by  screw  and  hand  crank,  so  placed  that  stooping  is  avoided. 

Special  center  head. — ^To  consist  of  heavy  slide,,  not  less  than  6  inches 
deep  by  12  inches  wide.  Slide  to  be  provided  with  head  fitted  with 
center  revolved  by  indexed  tangent  gear,  and  with  tail-block  fitted  with 
adjustable  center.  The  whole  to  be  very  massive,  calculated  to  plane 
lengthwise  in  breechblocks  18J  inches  diameter  by  25J  inches  long, 
breechblocks  being  mounted  on  mandrels  and  placed  between  the  cen- 
ters. Automatic  circular  feed,  transmitted  through  the  tangent  gear 
and  operated  by  the  movement  of  cutter  bar,  to  be  provided.  Finest 
feed  to  be  not  over  j^^^  of  one  inch. 

Tailstock  center  to  have  set-over  for  cutting  tapers.  Cutter  head  to 
be  mounted  on  the  box-shajied  work-table  and  securely  clamped. 

Workmanship  and  material  to  be  first-class  throughout.  All  shafts 
and  feed  screws  to  be  of  good  machinery  steel;  all  bolts  to  be  of  refined 
iron,  and  all  nuts  frequently  used  to  be  casehardened. 

Gearing, — ^To  be  accuiately  cut,  and  to  be  made  of  strong  close- 
grained  iron,  containing  25  p^r  cent  of  cold-blast  iron. 
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All  bearing  surfaces  must  be  accurately  scraped. 
Countershafts,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com* 
I)lcte  machine  ready  for  operation  to  be  furnished  with  machine. 

Class  O. 

Specificatiofift  for  two  (2)  18-indh  shapers. 

Cutter  bar. — To  have  18^  inche^s  stroke  and  quick  return  by  "Whit- 
worth  motion.  Bar  to  be  not  less  than  48  inches  long,  and  to  have  bear- 
ing on  saddle  not  less  than  8  inches  wide  by  30  inches  long.  Bar  to  be 
fitted  to  saddle  with  square  gibs,  and  to  be  adjustable  by  screw  oper- 
ated by  hand  crank  on  front  of  machine. 

Head  to  be  operated  by  tangent  gear;  vertical  feed  to  be  automatic. 

Saddle. — ^To  have  60  inches  traverse  on  bed  with  bearing  not  less 
than  24  by  24  inches,  or  like  area.  Saddle  to  have  opening  nut  on  feed 
screw,  and  to  be  quickly  movable  on  bed  by  rack  and  pinion. 

Feed, — Saddle  feed  to  be  by  heavy  screw,  and  range  from  -j^  to  ^^of 
one  inch.    Feed  to  be  reversible.    Vertical  feed  automatic. 

Driving  cone. — ^To  have  four  steps  for  3J-inch  belt,  smallest  step  to 
have  not  less  than  10  inches  diameter.  Countershaft  to  be  arranged 
with  two  sets  of  pulleys,  giving  eight  speeds  to  cone.  Gone  to  be  geared 
to  driving  crank  in  a  ratio  of  about  7  to  1. 

Bed. — Bed  to  be  at  least  22  inches  wide  on  top,  and  front  extended 
down  to  the  floor,  and  provided  with  T-slots  to  hold  work. 

Circular  feed  mandrel  to  be  placed  in  center  of  front  bed.  Mandrel 
to  be  not  less  than  2 J  inches  diameter  and  fitted  to  revolving  bush^ 
provided  with  automatic  feed  by  tangent  gear. 

Work-tahles. — ^To  be  two  in  number,  placed  on  the  front  of  bed  and 
movable  lengthwise  on  the  same  by  screws  operated  by  hand  cranks. 
One  table  to  have  box  form  not  less  than  18  by  18  inches,  andT-slotted 
on  top  and.sides.  One  table  to  have  square  platen,  not  less  than  18  by 
18  inches,  removable,  to  be  replaced  by  swiveling  vise. 

Vertical  adjustment  of  tables  by  screw  and  hand  cranks  so  placed 
that  stooping  is  avoided.    Adjustment  to  be  18  inches. 

A  pair  of  centers  of  heavy  design,  for  shaping  circular  work,  to  be 
provided. 

Workmanship  and  material  to  be  first-class  throughout. 

Gearing.^-To  be  accurately  cut,  and  to  be  of  steel  or  strong  close- 
grained  iron  containing  25  per  cent  of  cold-blast  iron.  All  shafts  and 
screws  to  be  of  good  machinery  steel,  and  all  bolts  to  be  of  refined  iron. 
All  nuts  frequently  used  must  be  casehardened; 

All  bearing  surfaces  must  be  accurately  scraped  to  bearing. 

Countershaft,  hangers,  pulleys,  wrenches,  and  aU  other  appliances  to 
complete  machine  ready  for  operation  to  be  furnished. 

Class  P. 

Specifications  for  one  {1)  universal  radial  drilling  machine. 

The  machine  to  consist  of  a  heavy  L-shaped  soleplate,  upon  which  is 
mounted  the  drill  column,  arranged  to  revolve  about  a  fixed  sleeve  on 
the  soleplate.  Upon  the  column  is  fitted,  by  a  long  sleeve,  the  drill 
arm,  carrying  the  drill  head. 

Drill  hmd. — To  move  laterally  on  the  arm  and  to  revolve  to  any  posi- 
tion from  horizontal  to  vertical  on  the  saddle.    Traverse  of  drill  spin* 
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die  to  be  about  15  inches.  Maximum  height  under  drill  spindle  to  be 
not  less  than  5  feet  6  inches,  and  greatest  distance  from  column  to  cen- 
ter of  spindle  to  be  72  inches. 

Driving  shaft. — ^To  be  central,  with  column  to  revolve  completely 
around. 

Driving  cotie. — To  have  four  steps  for  3-inch  belt,  and  geared  to  drill 
spindle,  by  back  gear  in  ratio  of  10  to  1,  giving  eight  changes  of  speed. 

Dnll  arm, — ^To  have  sleeve  in  column  at  least  30  inches  long,  pro- 
vided with  clamp  bolts.  Arm  to  be  of  massive  box  form,  having  on  its 
front  face  the  ways  for  drill  head.  Shaft  for  driving  spindle  to  extend 
lengthwise  through  the  arm.  Drill  arm  to  be  raised  and  lowered  by 
screw  bedded  in  column,  and  operated  by  reversing  gear  under  easy 
control  of  the  operator.    Arm  to  carry  frame  for  cones  and  b4ck  gear. 

Column. — ^To  be  at  least  13  inches  diameter,  provided  with  flange  on 
bottom  32  inches  diameter,  and  carefully  fitted  to  sleeve,  extending 
well  up  into  column,  and  bolted  to  soleplate.  Column  to'  revolve  with 
great  freedom.  Top  of  column  to  be  surmounted  by  cap  carrying  the 
driving  spur  gears  and  reversing  gear  for  elevating  screw.  Botating 
de\T[ee  of  column  to  be  such  that  tool  point  is  not  thrown  out  of  line 
when  tightening  up  clamping  bolts. 

Soleplate. — ^To  be  of  L-form,  with  one  wing  forming  a  flat  table  and 
the  other  provided  with  a  tilting  table  48  inches  square.  Column  of 
tilting  table  to  be  very  strong,  and  base  arranged  with  rotating  device, 
by  worm  and  worm  gear.  Soleplate  to  be  at  least  7  inches  deep  and  to 
have  lugs  for  foundation  bolts. 

Drill  head. — To  consist  of  a  saddle  fitted  to  ways  on  the  arm,  and 
quickly  adjusted  to  any  position  on  arm  by  rack  and  pinion,  and  clamped 
in  pFace.  To  the  saddle  is  fitted  the  swiveling  head  carrying  drill 
spindle.    Head  to  swivel  from  vertical  and  horizontal  position. 

Spindle. — To  be  of  open-hearth  steel,  containing  at  least  J  per  cent 
carbon,  2|  inches  diameter,  and  having  vertical  traverse  of  about  15 
inches. 

Feed. — ^Two  changes  of  power  feed  to  be  provided  by  positive  gearing 
operated  by  clutch  pin.    Feed  to  be  of  transmitted  through  screw  pro 
vided  with  double  nut,  arranged  to  allow  all  lost  motion  to  be  taken  out. 

Gearing. — All  small  pinions  to  be  of  forged  steel,  arid  all  other  gear  to 
be  of  strong,  close-grained  cast  iron,  containLug  not  less  than  25  per 
cent  of  cold-blast  iron.  All  shafts  and  feed/ screws  to  be  of  good  qual- 
ity machinery  steel,  and  all  bolts  to  be  of  refined  iron.  All  nut«  fre- 
quently used  to  be  casehardened. 

Workmanship  and  material  to  be  first  class  throughout. 

Countershaft,  pulleys,  hangers,  wrenches,  and  all  other  appliances  to 
make  machine  complete  ready  for  operation  are  to  be  furnished  with 
drill. 

Class  E. 

Specifieatians  for  one  M-inch  and  one  36-inch  vertical  drill. — General  de- 
scription. 

Drills  to  consist  of  a  strong,  substantial  column  mounted  on  heavy 
soleplate.  Column  to  reach  over  at  top  and  take  upper  end  of  drill 
spindle.  Driving  cone  with  back  gear  to  be  supported  by  bracket  at 
the  upper  end  of  column.  Cone  to  be  driven  by  belt  coming  from  lower 
cone,  placed  near  the  base  of  column. 

Lower  end  of  drill  spindle  to  be  supported  by  head  movable  verti- 
cally on  the  face  column,  and  fitted  to  column  by  ways  and  clamping  gib. 


486         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Feed  tx)  spindle  is  by  rack  sleeve  surroanding  spindle,  suid  taking  up 
the  thrust  or  spindle  by  annular  washers  of  vulcanized  fiber. 

Table  to  be  square  or  rectangular  compound  table.  Table  to  be  pro- 
vided with  slots  for  clamping  work,  and  mounted  on  a  substantial 
bracket  or  arm,  and  having  vertical  adjustment  by  rack  and  pinion. 

Arm  to  be  provided  with  clamps  to  hold  it  firmly  in  position  on  col- 
umn and  clamp  table  in  place,  and  to  be  adjustable  vertically  by  screw 
bevel  gear,  shaft,  and  crank. 

24-inch  drilL 

Driving  cone. — ^To  have  four  steps  for  2-inch  belt,  largest  step  not  less 
than  9  inches  diameter.    Gone  geared  to  spindle  in  ratio  of  about  6  to  1. 

Spindle. — ^Tobe  not  less  than  If  inches  diameter,  and  made  of  open- 
hearth  steel,  containing  one-half  per  cent  of  carbon.  Spindle  to  be  in- 
closed in  feed-rack  sleeve,  and  to  have  traverse  of  at  least  8  inches. 
Spindle  to  be  provided  with  antifriction  washer  to  take  up  thrust     • 

Drill  head. — ^To  be  accurately  fitted  to  ways  on  the  front  column  and 
movable  vertically  on  the  same  through  a  distance  of  not  less  than  21 
inches,  eki^d  provided  with  clami>  to  hold  head  in  position. 

Counterweight. — Coilnterweight  to  be  provided  for  balancing ,  drill 
head  and  spindle.  Chain  and  sheaves  to  bo  so  arranged  that  one  weight 
wiU  balance  both  head  and  spindle.  Weight  to  h^g  inside  the  col- 
umn. 

Feed. — ^Two  changes  of  feed  by  power  to  be  provided,  and  hand  fee<l 
and  quick  return  by  hand  to  be  provided  for. 

Column. — To  have  lower  end  turned  to  take  table;  support  and  front 
planed  for  drill  head.  Back  of  column  provided  with  arms  to  *take 
driving  cones  and  back  gear.  "Diameter  of  column  to  be  not  less  than 
8  inches  in  the  part  turned  to  receive  table. 

DriU  head. — ^To  have  bearing  on  column  12  inches  long  and  6J^  to  7 
inches  wide,  counterbalanced  and  provided  with  'clamp  gib  to  hold  to 
column. 

Table. — Compound  table  to  be  24  inches  square. 

Table  arm. — To  be  bored  to  fit  column  and  have  bearing  on  column 
not  less  than  10  inches  deep. 

Soleplate. — ^Tobe  not  less  than  3  inches  in  depth,  about  38  inches  long, 
and  20  inches  wide,  to  be  accurately  bored  to  a  driving  fit  on  column. 

Workmanship  and  material  to  be  first-class  throughout.  All  bear- 
ings to  be  accnrately  fitted.  All  shafts  to  be  of  good  machinery  steel 
unless  otherwise  specified. 

All  gearing  to  be  of  steel  or  strong,  close-grained  iron,  containing  25 
per  cent  of  cold-blast  iron.  All  bolts  to  be  of  refined  iron  and  all  nuts 
frequently  used  to  be  caseharden^. 

Driving  pulleys  to  be  placed  directly  on  machine  and  all  wrenches 
and  other  appliances  required  to  complete  machine  ready  for  operation 
to  be  furnished  with  drill. 

Distance  from  soleplate  to  lower  end  of  spindle  when  in  its  highest 
position  to  be  4  feet  6  inches  or  more. 

36'inch  drill. 

Driving  cone. — To  have  four  8tepsfor2J-inch  belt,  largest  step  not  less 
than  15  inches  in  diameter.  Cone  geared  to  spindle  in  a  ratio  of  10  to  1. 
Back  geared,  giving  eight  changes  of  speed. 

Spindle. — To  be  not  less  than  2J  inches  diameter  and  made  of  open- 
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hearth  steel  containing  one-half  per  cent  of  carbon.  Spindle  to  be  in- 
closed in  feed-rack  sleeve,  and  to  have  traverse  of  at  least  14  inches. 
Spindle  to  be  provided  with  antifriction  washer  to  take  up  thrust. 

Drill  head, — To  be  accurately  fitted  to  ways  on  the  front  of  column, 
and  movable  vertically  on  the  same  through  a  distance  of  not  less  than 
21  inches,  and  provided  with  clamp  to  hold  head  in  position. 

Gounterweight-^oxmtevweight  to  be  provided  for  balancing  drill 
head  and  spindle.  Chain  and  sheaves  to  be  so  arranged  that  one  weight 
will  balance  both  head  and  spindle.  Weight  to  hang  inside  the  col- 
umn. 

Feed. — Three  changes  of  feed  by  power  to  be  provided,  and  hand 
feed  and  quick  return  by  hand  to  be  provided  for. 

Column. — ^To  have  lower  end  turned  to  take  table  support  and  front 
planed  for  drill  head.  Back  of  column  provided  with  arms  to  take 
driving  cones  and  back  gear.  Diameter  of  column  to  be  not  less  than 
11  inches  in  the  part  turned  to  receive  table. 

Drill  liead. — ^To  have  bearing  on  column  not  less  than  15  inches  long 
and  9  to  10  inches  wide,  counterbalanced  and  provided  with  clamp  gib 
to  hold  to  column. 

Toite.— Comi)ound  table  36  inches  square. 

Tahle  arm. — ^To  be  bored  to  At  column  and  have  bearing  on  column 
at  least  15  inches  deep. 

Soleplate. — ^To  be  not  less  than  5^  inches  in  depth,  about  4  feet  8 
inches  long,  and  2  feet  8  inches  wide,  and  to  be  accurately  bored  to  a 
driving  fit  on  column. 

Workmanship  and  material  to  be  first-class  throughout;  all  bearings 
to  be  accurately  fitted.  All  shafts  to  be  of  good  machinery  steel  unless 
otherwise  specified.  All  gearing  to  be  of  steel  or  close-grained  iron 
containing  25  per  cent  of  cold-blast  iron.  All  bolts  to  be  of  refined 
iron,  and  all  nuts  frequently  used  to  be  casehardened.  Driving  pulleys 
to  be  placed  directly  on  machine  and  aU  wrenches  and  other  appliances 
required  to  complete  machine  ready  for  operation  to  be  furnished  with 
drfll. 

Distance  from  soleplate  to  lower  end  of  spindle  when  in  its  highest 
X>osition  to  be  not  less  than  5  feet. 

Glass  Bi. 

Specifications  for  one  {1)  SO-inoh  drill  to  take  work  50  inches  diameter. 

Machine  to  consist  of  a  heavy  soleplate,  on  which  is  mounted  the 
column,  carrying  on  its  back  at  upper  end  the  driving  cone  and  back 
gear.  The  upper  end  of  column  reaches  over  and  forms  bearing  for  the 
upper  and  lower  ends  of  spindle. 

Lower  part  of  column  to  be  turned  to  fit  table  arm  and  provided 
with  heavy  flange  to  bolt  to  soleplate.  Table  arm  to  be  fitted  to  column 
and  arranged  to  revolve  about  the  same  and  fitted  with  square  com- 
pound table  and  provided  with  vertical  adjustment.  Oountershafb 
with  driving  pulleys  to  be  provided  for  this  machine. 

Driving  cone. — ^To  have  four  steps  for  3-inch  belt.  Largest  cone  to  be 
about  18  inches  diameter  and  geared  to  spindle  in  ratio  of  about  12  to  1, 
provided  with  back  gear  giving  eight  changes  of  speed.* 
•  Spindle. — ^To  be  not  less  than  3^  inches  diameter  and  made  of  open- 
hearth  steel  containing  ^  per  cent  of  carbon.  To  have  traverse  oi  16 
inches,  and  provided  with  quick  return  by  lever,  and  well  provided  with 
antifriction  washers  to  take  up  thrust. 
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Feeds, — ^To  be  driven  by  belt,  to  be  three  in  number,  and  transmitted 
to  spindle  by  rack  sleeve.  Counterbalance  to  be  provided  for  spindle; 
also  band  feed. 

Table  arm. — ^To  have  bearing  on  the  colonm  from  16  to  18  inches  deep. 
To  be  capped  and  provided  with  clamp  bolts  to  clamp  to  column.  To  be 
adjusted  vertically  by  screw,  bevel  gear,  shaft,  and  crank.  To  be  pro- 
vided with  stop  pin  to  bring  center  of  arm  exactly  under  center  of 
spindle. 

Arm  to  project  from  edge  to'  column  about  40  inches,  and  to  be  fitted 
with  ways  for  square  table  at  least  18  inches  wide.  Arm  to  be  pro- 
vided with  bored  hub  to  receive  bushings  for  boring  bars.  Hub  to 
bore  4J  inches. 

Compowna  table, — ^To  be  at  least  30  inches  square  and  fitted  to  perfect 
bearing  on  table  arm,  and  provided  with  gib  to  take  up  wear.  Table 
to  move  laterally  on  arm  by  screw  operated  by  hand  wheel  underneath. 
Table  to  have  opening  through  center  to  allow  boring  bar  to  reach  into 
table  arm,  and  to  be  provided  with  detachable  circular  table,  48  inches 
diameter,  operated  by  worm  gearing. 

Column. — ^To  be  turned  to  12^  inches  diameter  to  receive  table  arm. 
Front  of  column  to  have  slot  accurately  planed  to  receive  bronze  nut  for 
elevating  and  lowering  table  arm.  Column  to  contain  all  the  bearings 
for  driving  cone,  back  gear,  and  spindle.  Lower  spindle  bearing  to  re- 
ceive bronze  bush  not  less  than  10  inches  long,  bpred  to  fit  spindle. 
Flange  on  lower  end  of  column  to  be  at  least  20  inches  diameter,  not  less 
than  If  inches  tiiick,  and  bolted  to  soleplate  by  at  least  four  heavy^ 
bolts. 

Soleplate. — ^To  be  not  less  than  7  inches  thick,  6  feet  long,  and  3  feet 
6  inches  wide.  To  be  provided  with  slots  for  clamping  work  and  bored 
to  4J  iilches  exactly  under  center  of  spindle  to  take  boring  bars.  Dis- 
tance from  soleplate  to  lower  end  of  spindle  to  be  56  inches. 

Material  and  workmanship  to  be  first-class  throughout.  All  bearings 
must  be'  accurately  fitted.  All  gearing  to  be  of  steel  or  strong,  close- 
grained  iron  containing  26  per  cent  of  cold-blast  iron. 

*  All  shafts  not  otherwise  specified  to  be  of  good  machinery  steel,  and 
all  bolts  to  be  of  refined  iron.  All  nuts  frequently  used  to  be  caaehard- 
ened.  Countershaft,  pulleys,  hangers,  wrenches,  and  all  other  appli- 
ances to  complete  machine  ready  for  operation  to  be  famished  with  drill. 

Class  S. 

JSpecifications  for  one  {!)  66'ineh  horizontal  baring  a/nd  drilling  machine. 

This  machine  is  to  bore  to  a  center  of  66  inches  diameter.  Longitu- 
dinal table  to  be  7  feet  long  and  fitted  with  compound  table  surmounted 
by  circular  table.  Outer  end  of  longitudinal  table  to  be  supported  by 
a  yoke,  which  also  forms  tlie  bearing  for  the  end  of  boring  bar. 

Driving  cone. — To  have  5  steps  for  3i-iuch  belt,  ranging  from  about  8 
to  18  inches  diameter.  Cone  to  be  strongly  back-geared  to  spindle 
sleeve  in  ratio  of  10  to  1,  giving  ten  changes  of  speed.  Speeds  to  be 
adapted  for  steel. 

Spindle  sleeve. — To  be  of  strong  close-grained  cast  iron  and  running  in 
brass  bearings  Composed  of  90  copper  and  10  tin. 

Spindle.^— To  be  of  open-hearth  steel,  containing  ^  per  cent  of  carbon. 
Diameter  to  be  4  inches.  Spindle  to  have  traverse  of  6  feet,  obtained 
by  two  settings  of  same.  Spindle  to  have  quick  return  by  hand; 
spindle  to  have  a  1-incli  rough  hole  bored  from  end  to  end,  and  to  be 
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provided  with  a  deta<»Jiable  bearing  for  milling  at  a  diameter  of  32  inches 
or  less. 

Feeds. — ^To  be  adapted  for  steel.  To  be  four  in  number,  two  for  drill- 
ing and  two  for  boring,  driving  by  positive  gearing  from  headstock,  and 
transmitting  motion  to  spindle  by  rack  and  pinion  or  otherwise.  All 
handwheels  and  levers  for  operatmg  spin^e  and  feeds  by  hand  to  be  in 
convenient  location  in  front  of  headstock. 

Lcmgitudinal  tahle. — ^To  be  7  feet  long  and  24  inches  wide  and  fitted 
to  ways  on  front  of  headstock  and  provided  with  clamp  gibs  on  same. 
Table  to  be  supported  at  the  outer  end  in  yoke  and  fitted  with  elevat- 
ing gear  for  hand  and  power. 

Compound  table. — Intermediate  table  to  be  fitted  to  longitudinal  table. 
To  be  24  inches  wide  and  36  inches  long,  and  to  have  automatic  longi- 
tudinal feed. 

Gross  taJ>le. — ^To  be  fitted  to  intermediate  table.  To  be  36  inches 
wideband  about  58  inches  long. 

Circular  table. — ^To  be  mounted  on  cross  table.  To  be  48  inches  in 
diameter  and  provided  with  special  power  feed  for  circular  milling. 
Feed  to  be  transmitted  to  circular  table  by  tangent  gear.  Table  to  be 
provided  with  clamp  gibs  for  holding  in  position  when  used  for  other 
purposes.  Feed  to  range  from  4*5  inch  per  revolution  for  the  finest  to  J 
inch  for  the  co^sest,  on  diameter  of  42  inches.  Feeds  to  be  four  in 
number.  . 

Facing  head. — To  be  provided  to  go  on  flange  of  spindle  sleeve. 
^    Headstock. — ^To  be  of  strong  box  form,  with  interior  arranged  for  tool 
closet. 

8olef)late. — ^To  be  at  least  7  inches  deep  and  30  inches  wide,  and  pro- 
vided with  lugs  for  foundation  bolts. 

Elevating  screws. — ^To  be  of  good  quality  machinery  steel,  not  less 
than. 3^  inches  in  diameter,  and  fitted  into  nuts  not  less  than  7  inches 
long.    Piteh  to  be  from  ^  inch  to  J  inch. 

Material. — ^All  pinions  of  small  diameter  to  be  made  of  steel  forging, 
and  all  other  gearing  to  be  of  close-grained  cast  iron  containing  25  per 
cent  of  cold-blast  iron.  All  shafts  and  feed  screws  to  be  made  of  good 
machinery  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts  fre- 
quently used  to  be  casehardened. 

Workmanship  and  finish  to  be  first-class  throughout. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  frirnished  with 
machine. 

Class  T. 
Specifications  for  one  {!)  vertical  milling  machine  {heavy). 

This  machine  must  be  strongly  built  throughout,  and  admit  weights 
of  1,200  iK»unds  on  the  table  without  excessive  wear  or  any  injury  to  the 
miicliine.  The  mill  spindle  is  to  be  vertical,  and  is  to  have  7  inches 
diameter  at  the  largest  part.  It  must  admit  work  26  inches  high  and  46 
inches  in  diamc^ter;  thus  the  distance  from  <»>cnter  of  spindle  to  face  of 
column  must  not  be  less  than  23  inches. 

The  diameter  of  table  over  T-slots  should  be  as  large  as  possible,  but 
not  less  than  32  inches. 

The  machine  is  to  be  powerfully  geared  for  heavy  work,  and  all  feeds 
must  be  adapted  for  steel.  v 
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Besides  the  necessary  milling  speeds  the  machine  most  be  provided 
with  at  least  two  drillirig  speeds. 

The  spindle  is  to  be  carried  in  a  bearing  which  can  be  raised  or  low- 
ered in  order  to  bring  the  cutter  into  a  suitable  position  for  operating 
work  of  varying  depths. 

The  carriage  is  to  have  longitudinal,  transverse,  and  circular  power 
and  hand  feeds.  » 

__  m 

The  automatic  feed  must  be  reversible. 

Material  and  workmanship  must  be  first-dass  in  every  respect. 
The  machine  is  to  be  fornished  complete  with  countershaft,  pulleys, 
wrenches,  drip  pan,  and  reservoir  for  oU,  etc 

Glass  U. 

Speoifidations  for  (me{l)  Universal  milling  machine  N^o,  3j  as  manufac- 
tured by  the  Brovm  dk  Sharpe  Manufacturing  Company. 

This  machine  is  to  allow  the  use  of  cutters  up  to  8  inches  in  diameter. 
Gone  to  have  three  st«ps  for  3^-inch  belt.  Machine  to  have  six  changes 
of  feed  and  the  same  number  of  changes  of  s^eed.  The  table,  40  by  7 
inches,  has  an  automatic  feed  of  22  inches;  it  can  be  lowered  to  a  dis- 
tance of  17  inches  firom  center  of  spindle  and  set  at  angles  up  to  44  de- 
grees each  way  from  the  axis  of  spindle.  Machine  to  be  provided  with 
spiral  head,  vise,  etc. 

The  following  tools  to  be  furnished  with  the  machine: 

One  half-inch  screw  arbor. 

One  inch  screw  arbor. 

One  inch  milling  arbor. 

Fly  cutter  arbor  with  tool. 

Collet  and  key  for  smaU  end  millB. 

End  mill  |  inch  diameter. 

End  miU,  ^g  inch  diameter. 

End  mill,  }  inch  diameter. 

End  mill,  1^  inches  diameter. 
'    Face  mill,  4  inches  diameter,  1-inch  face,  1-inch  hole. 

Milling  cutter,  1^  inches  diameter,  ^-inch  face,  i-inch  hole. 

Milling  cutter,  2^  inches  diameter,  3-inch  face,  1-inch  hole. 

Milling  cutter,  2f  inches  diameter,  1-lnch  taoe,  for  milling  teeth  of  spiral  mills,  40 
degrees  and  12  degrees. 

One  pair  straddle  miU  cutters,  4  inches  diameter,  f-inch  face.  1-inch  hole. 

Metal  slitting  saw,  3  inches  diameter,  t^-inch  face,  1-inch  hole. 

Sixty  degrees  angular  cutter,  If  inches  diameter,  4-inch  hole,  right  hand. 

Sixty  degrees  angular  cutter.  If  inches  diameter,  ^inch  hole,  left  hand. 

Sixty  degree'^  angular  cutter,  2f  inches  diameter,  1-inch  hole,  right  hand. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  furnished 
with  machine. 

Class  Hi. 

Specifications  for  one  (!)  No.  2  vertical  spindle  milling  ma^hine^  as  built 
by  the  Brown  &  Sharpe  Manufa^^ring  Compa/ny. 

The  platen  of  this  machine  is  gibbed  solidly  to  a  broad  and  substan- 
tial base  and  rests  upon  flat  and  ample  bearings.  It  is  41  inches  long 
and  13f  inches  wide,  and  is  fed  in  either  direction  automatically  or  by 
hand  its  entire  length  and  width.  It  has  eight  changes  of  speed  for 
each  speed  of  spindle.    At  its  lowest  point  the  spindle  is  to  be  1^  inches 
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and  at  its  highest  If)  inches  above  theplaten.  Spindle  to  have  1 2  speeds. 
Machine  to  allow  cntters  np  to  8  inches  diameter  to  be  used  for  surfac- 
ing. 

Circular  milling  attachment,  18  inches  in  diameter,  with  automatic 
feed  in  either  direction,  is  to  be  fiimished. 

Countershafts,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete machine  ready  for  operation,  to  be  famished  with  machine. 

Class  V. 

Specifications  for  two  (2)  ^^  heavy  ^^  milling  machineSj  manufactured  by 

Pedriclc  dk  Ayer. 

The  machine  must  possess  "vertical  and  "angular^  attachment;  it 
must  be  adapted  for  cutting  racks,  and  spur  and  bevel  gears  up  to  40 
inches  diameter,  for  profOing  or  angular  milling,  combing  or  drilling  at 
right  angles  to  the  main  spindle  of  the  machine,  cutting  up  square 
stock  by  saws,  milling  of  slots,  arcs  or  circles,  dies  for  sheet  metal, 
square  pieces  on  edge,  etc.  Bidders  to  state  size  of  largest  and  small- 
est gears  the  machine  will  cut. 

The  si^indle  to  be  of  steel,  and  the  front  end  to  run  in  solid  self-cen- 
tering boxes.  ISpindle  to  be  threaded  on  the  end  to  screw  on  largo 
inserted  tooth-mills,  etc.  The  hole  in  the  end  of  spindle  to  receive 
arbors,  bushings,  etc.j  to  be  about  12  inches  long,  2  inches  diameter  at 
outer  and  1^  inches  at  inner  ends,  so  as  to  be  practicable  for  l^eavy 
work. 

The  overhanging  arm  to  be  of  hammered  steel;  it  should  move  out 
to  supi)ort  cutter  arbors  20  inches  from  end  of  spindle,  and  should  be 
arranged  to  be  pushed  back  or  moved  out  of  the  way  entirely  when  not 
in  use. 

The  knee  to  have  a  bearing  of  24  by  14  inches  and  a  vertical  move- 
ment of  19 J  inches.  Its  movement  in  line  with  the  spindle  to  be  12 
inc^lies. 

Table  or  platen  to  be  48  by  14  inches,  horizontal  feed  12  inches, 
ti'aijsverse  feed  32  inches.  It  should  have  three  T-slots  for  f-inch  bolts 
on  top.  It  must  be  placed  end  for  end  or  in  line  with  spindle,  and  its 
feed  is  to  operate  automatically  while  in  any  position.  There  must  be 
three  feeds,  one  for  table,  one  in  line  with  the  spindle,  and  one  up- 
and-down  feed,  all  reversible  and  automatic,  with  automatic  stops. 

All  feeds  to  be  arranged  for  steel-milling.  Feed  to  be  driven  by  a 
2-inch  belt,  and  motion  further  conveyed  throughout  gears  and  clutches. 
It  must  be  reversible  and  operated  by  a  lever  of  such  construction  as 
to  remain  in  any  position  desired.  This  lever  is  to  control  all  different 
feeds  in  all  directions  and  tx)  work  with  automatic  stops.  All  feed  gears 
to  be  of  steel,  cut.  Dials  to  rejid  in  decimals.  Index  head  to  swing 
16  inches.  Vise  to  swing  at  any  angle  from  0  to  90  degrees,  to  have 
hardened-steel  jaws  8  by  2  inches,  and  to  open  5J  inches. 

Countershafts  to  have  two  clutch  pulleys,  and  to  have  fiacilities  for 
oiling  while  pulleys  are  reversing.  Hangers,  drip  cups,  shifter  rod,  and 
all  necessary  appurtenances  to  be  furnished  for  countershaft 

With  this  machine  wiH  be  furnished: 

Index  head  with  bftck  center. 
Vertical  and  angular  attachment. 
Universal  vise  cnnck. 

And  such  other  attachmenta  aa  are  mannfactnred  by  Pedrick  &,  Ayer  for  thia 
machine. 


t 
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Class  W., 
Specifications  for  one  {!)  'profiling  piachine. 

Tliis  maeliihe  must  be  provided  with  a  large,  Htroug,  and  well-sup- 
ported table,  capable  of  receiving  and  supporting  a  solid  steel  plate  of 
42  inches  in  diameter  and  6  inches  height.  The  spindle  (single)  must 
be  arranged  for  work  of  these  dimensions,  and  should  he  provided  with 
Parkliurst^s  patent  device  for  cutting  formers  without  reversing  the 
fixtures. 

Countershaft,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete the  machine  ready  for  operation^  must  be  furnished  with  it. 

Class  X. 

Specifications  for  one  {1)  drill  grinding  machine  with  pointing  attachmenU 

as  built  by  Wm.  Sellers  &  Co. 

This  machine  is  to  be  adjustable  for  all  angles  ofdrUl  points  from  00  to 
130  degrees,  and  must  be  fiirnished  complete,  and  with  all  attachments 
manufactured  for  it  by  Wm.  Sellers  &  Co. 

Countershaft,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete machine  ready  for  use,  must  be  fiimished. 

Class  Y. 

8pecifi4>ations  for  one  {1)  emery  wheel  tool  grinder  Wo,  5,  as  numufactured 
by  the  Springfield  Olue  am,d  Eniery  Wheel  Company. 

Emery  wheel  to  have  36  inches  diameter  and  4  inches  width.  Hood 
of  wheel  to  have  a  suitable  opening,  with  cover  on  back  for  grinding 
long  tools. 

This  machine  is  to  be  furnished  with  water  tanks^  centrifugal  pump 
piped,  slide  rest,  countershaft,  hangers,  pulleys,  wrenches,  and  all  ap- 
pliances to  complete  machine  ready  for  use,  including  one  diamond- 
point  tool  for  dressing  emery  wheel. 

Class  Z. 
Specifications  for  one  {!)  screw  machine. 

TThis  machine  is  to  cut  screws  ranging  from  §  inch  to  IJ  inches,  inclu- 
sive, in  diameter,  and  for  bolt  lengths  of  9  inches  under  the  head. 

Cone  spindle  to  be  provided  with  double-ended  clutch  engaging  cone 
and  back  gear,  or  other  suitable  mechanism,  by  which  the  spindle  can 
be  instantiy  changed  from  slow  to  fast,  or  stopped  or  started  without 
shiffcing  belt  on  countershaft. 

Front  end  of  spindle  to  be  provided  with  chuck  of  sufSlcient  jwwer  to 
hold  work  while  being  operated  on. 

Carriage  to  have  large  bearing  on  bed,  to  be  provided  with  power 
feed  for  turning.  Tool  rest  to  be  fitted  with  two  tool  posts,  one  oh  the 
front  and  one  on  the  back.  Tool-rest  to  be  fitted  to  a  slide  operated  by 
cam  to  engage  or  .disengage  the  lead  screw  with  nut,  when  cutting 
threads  with  tool  in  tool  post. 

Die  plate  with  opening  and  closing  dies  to  be  mounted  on  the  car- 
riage, and  ])rovided  with  dies  for  all  the  diameters  within  the  range 
of  machine. 
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Tttrret — To  be  mounted  on  a  substantial  base,  and  provided  with 
six  holes  for  taking  the  several  tool  and  die  holders. 
.  Turret  bane. — To  have  large  bearing  on  bed.  To  be  provided  with 
two  changes  of  power  feed,  and  quick  movement  by  hand  on  the  bed. 
To  be  further  provided  with  mechanism  for  automatically  revolving 
tuiTet,  and  adjustable  to  any  position  on  the  bed. 

Bed, — To  rest  on  trough  designed  to  catch  the  oil  dripping  from  dies 
and  tool-holders.  Said  trough  to  be  provided  with  a  strainer,  allowing, 
the  oil  to  flow  back  into  the  re^rvoir. 

Oil  pump, — ^To  be  provided  and  operated  by  power.  Said  pump  to 
convey  the  oil  to  lubricating  pipes  or  spouts  provided  with  stopcocks. 
By-pass  valve  to  be  provided,  by  which  means  the  oil  will  flow  back 
from  pump  to  reservoir  and  avoid  stopping  the  pump  when  the  outlet 
cocks  are  closed. 

Eqwipments. — Machine  to  be  furnished  with  the  following  equipments 
for  turning  and  chasing  screws,  viz: 

Center  for  turret, 

End  gauge. 

Turner  with  6  bushes, 

Bizer  with  6  bushes, 

Die-holder  with  6  dies, 

Open  dies,  6  sizes, 

8ix  ^6)  open-die  hobs, 

Six  (6)  holes  for  lead-screw  nut, 

Six  (6)  nut  taps,        , 

Six  (6)  lead  screws  with  nuts. 

Six  (6)  solid  in-and-out  calipei-s ; 

all  for  cutting  the  following  sizes  of  screws,  viz:  |-inch,  f-inch,  f-inch, 
1-inch,  1  J-inch,  and  IJ-inch. 

Workmanship  and  material  to  be  first  class  throughout. 
^  All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  furnished 
with  machine. 
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JBeoard  of  firing  wiih  S^X-inoh  B,  L.  rifle  (9teel),  No.  18^  West 

"      LObJeot  of  tiring,  to  twt  relatiTe 


No.  of 
lire. 

Powder. 

ProJeotUe. 

Elcva- 
tiuu. 

Wind   al- 
lowance, 
points  left. 

£ecoil. 

Wind, 
streuffth 

and  di- 
rectiou. 

Kind. 

Weight' 

Kind. 

1 

1 

Weight. 

> 

1289 

1290 

1291 

1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 

o 
ci" 

a 

1 

• 

■ 
fH 

'r. 

a 

■ 
»H 

■*» 

« 

« 

1 

P 

4 

Lb9.0z} 
8    12 

3    12 

3    12 

3    12 
3    12 
3    12 
3    12 
3    12 
3    12 
3    12 

1 

1 
3    12 

3    12 

3    12 

• 

•     %     ' 
.a 
« 

« 
T 

I 

a 

H« 

v4 
1 

a 
a 

bC 

a 
55 

CI 

o 

1 

lAtt.  Oz. 
12  14 

6  sand. 
41ea4. 

t 

o     / 
2    00 

2    20 

2    25 

2    25 
2    25 
2    25 
2    25 
2    25 
2    20 
2    25 
2    25 
2    25 

2    25 

1 

1 
1 

A 
A 

n 
X0 

A 

« 

A 
A 
A 
A 
A 

FtA, 
10 

12 

10 

9 
9 
10 
11 
11 
12 
11 

11 

■ 

13 

1 

1 

s 
s 

•i-i 

fH 

♦a 

a 

I 

V 

13    8 

12  15 

6  sand. 
3  lead. 

1      1   _ 

'  13    8 

1  12  14 

6  sand, 
f        4  lead. 

;  13    8 

12  15 

9  plug. 

13    8 

13    0 

8  plug. 

13    8 

13    1 

7  plug. 

13    8 

P.M. 

12  15^ 

8*  plug. 

13    8 

13    0 

8  plug. 

13    8 

12  18 

11  plug. 

13    8 

13    0 

8  plug. 

13    8 

12  13 

11  plug. 

13    8 

12  13 
.    11  plug- 

13    8 

12  14^ 

9i  plujr. 

13    8 

k 
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Several  efforts  were  made  in  January,  as  shown  by  the  records,  to  ob- 
tain satisfactory  targets  at  3,000  yards,  but  owing  to  baft  conditions  of 
light  and  wind  they  were  unsuccessful  until  January  15,  when  ten  rounds 
were  fired  with  the  band  five-eighths  inch  from  the  base.  Four  of  the 
shells  missed  the  target  but  the  six  which  struck  it  were  grouped  well 
together  vertically. 

Six  rounds  were  then  fired  with  the  bands  1^  inches  from  the  base 
and  the  results  obtained  were  greatly  inferior  to  those  with  the  other 
bands. 

This  firing  was  executed  from  a  firm  platform  *and  confirms  the  pre- 
vious results  obtained  and  reported  upon  November  13, 1890. 

It  is  therefore  recommended  that  hereafter  the  band  of  the  3.2-inch 
shell  be  placed  at  a  distance  of  five-eighths  inch  from  the  base. 
Very  respectfully,  your  obedient  servant, 

Ghables  Shaleb^ 
Captain,  Ord,  Bept,.  U.  8.  Army.  Commanding, 

( 3725-'90 ) 

)    461-^^91  J 
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Beoard  of  firing  with  S.g4noh  B,  X.  rifie  (eieel),  No.  18,  West 

[Objeot  of  flring,  to  test  relatire 


tNcofl 
tire. 


1269 


P.M. 


1290 


1201 


1292 


1293 


1294 


1295 


1296 


1297 


Powder. 


Kind. 


1298 


1299 


1300 


1301 


o 


I 


a 


I 


Weight.' 


Projeotile. 


Kind. 


X«f.OzJ 
«    12    1 


3    12 


3    12 


3    12    1 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


i    12 


o 
1^ 


4) 

■p 


9 

OB 

a 

o 
a 


OS 


a 


J3 


2P 

o 


Weight. 


Elevft- 
Huu. 


X6».  Oz. 
12  14 
!         6  Band. 
4  lead. 


13    8 


12  16 
6  sand. 
3  lead. 


'  13    8 

I  12  14 
'         6  8«ud. 
4  lead. 


13    8 


12  1& 

9  plug. 


13    8 


13    0 

8  plug. 


13    8 

13~1 

7  plug. 


13    8 


12  1 


plug. 


13    8 


13    0 

8  plug. 


13    8 


12  13 

11  plug. 


13    8 


13    0 

8  plug. 


13    8 


vl2  13 

11  plug. 


13    8 


12  13 
.    11  plug. 


13    8 


12  14) 

^  pin 

13  8 


o     I 
2    00 


2    20 


2    25 


2    25 


2    25 


2    25 


2    25 


2    25 


2    2o 


Wind   al- 
lowance, 
puintu  left 


fiocoil. 


2    25 


2    25 


2    25 


2    25 


A 


A 


10 


A 


l"« 


H 

10 


l". 


A 


Feet. 


10 


12 


10 


10 


11 


11 


12 


11 


11 


13 


U 


Wind, 
atreijgth 

and  ai- 
leetion. 


O 


6 

CI 


o 
u 
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FoiHt  Foundrif,  at  Sandy  Hook,  N,  J.,  Ootobm-  ^2, 
banding  of  projectiles.] 


1800, 


JUIstaiice  froin  oen* 
ter  of  target. 


Hurisoiit«L 

^ 

bfi 

d 

K 

^ 

Ft. 


Distance  firom  center  of 
impaot. 


Vertical.     HorisontaL 


I 


Ft.      Ft.      Ft. 


o 


«* 


H 


8 


H 


n 


2 


9 


o» 


H 


H 


14 


4l 


JW. 


1.286 


1.714 


Ft. 


.2.714 


1.286 


1.214 


1.4U 


1.714 


5.786 


8 


214     .  214 


9       .286 


5    i2.78« 


I 


I 


,786 


3.214 


vrxR  91— VOL  in- 


■32 


^® 


«  K 

h.    9^   < 

§1. 
i| 

9  ®  s* 


Hi 

Hi 

3     to 

^» 

lis 


i 


s 


9  s 

.a 


o*? 


a 


S^CS 


J3 


Special  renuirks. about  each  tire,  sucii 
aa  effect  on  piece,  ftctiiMi  of  breeoh 
mechanism,  oonsumniioD  of  powder, 
Bonnd  of  prqJectUe  m  flight,  scatter* 
ing  of  fragments,  ete.,  ana  metrologl- 
caldatA* 


Sighting  ahot.  Stmok  100  yards  in  front 
of  target  and  ricochettea  over. 


Sighting  ahfOi. 


Sighting  thot. 


lilsfl. 


iCias. 


Miss. 

Center  of  impAot :  Feet. 

AboTe 8.214 

Left 8.214 

Mean  vertical  deviation  from  cen- 

terofimpact 1.246 

Mean  horixontal  deviation  from 

cniter  of  impact 2. 245 

Moan  deviation  frt>m  center  of 
impact 2.667 
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liecord  offivbig  wUk  3,t-inok  B,  L,  nfic  («tecO,  No,  IS,  West 

[Object  of  filing,  to  test  relative 


i         1 

f 

No.  of 
fire. 

Powder. 

Projectilo. 

Eleva- 
tion. 

Wind  al. 

lowance, 

IMiint.s  left. 

Recoil. 

Wind, 
strength 

and  di- 
rection. 

Kind. 

Weight 

Kind. 

Weight. 

Lbs.  Oz. 

Lbs.  Oz. 

o     / 

Tttt. 

' 

!  1302 

' 

8    12    1              f 

13    0 

2    25 

f^ 

11 

X                                          f 

1308 

1 

3    12 

8  plug. 

2    25 

A 

1 

11 

13    8 

13    0              ' 

1 

• 

8  plug. 

13    8 

130i 

• 

3    12 

J 

2    25 

A 

12 

13    1| 

04 

1 

6^  plug. 

1 

13    8 

1305 

08 

o 

3    12 

t 

[ 

a 

«D 

13    2 

6  plug. 

2    25 

A 

12 

■ 

1 

'  13    8 

1306 

• 

3    12 

i 
.3 

;  13    0 

8  plug. 

•■  13    8 

2    25 

A 

12 

i 

1 

S 

P  M    . 

.   *s    . 

^Bl 

1307 

3    12 

13    0 

2    25 

A 

11 

s 

j         8  plug. 

4i- 

^ 

1 

«S 

fH 

i  13    8 

1308 

3 
n 

3    12 

.3 

i  13    2 

•         « plug- 

2    25 

^ 

12 

3 

1 

' 

1300 

\4 

i        3    12 

;  13    8 

2    25 

ft 

12 

- 

1  13    0 

SB 

t 

!         8  plug. 

1310 

1 

'.        3    12 

& 

i 

;  13    8 

2    25 

8 

Id 

12 

!  13    2 

CO 

j         « plug. 

1311 

3    12 

1  13    8 

2    25 

A 

12 

!  13    3 

1          5  plug. 

k 

4                                                  k 

' 

13    8 

• 
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PoM  Foundrg,  at  Sandu  Book,  if.  J.,  Ootober  i3,  i5»>— Contmuoti. 
buidlog  ofprajBoUlei.] 


Vertical  llDriEiiiiij, 


Varlleal.     Homoo^AL 


-"II 
Pi. 

Sfi 

si! 


zt^i 


!lJi 


m  to  strfliB  (»rg«t  Trat 


Cantor  otlmpaod 


U«D  tiorliDiital  dOTlstlra  traai 

c«iit«r  oT  Impact 1.G31 

Mean  devlaUoii  ttma  oentei  of 

tanpsot 3.BU 

Piece  algbMd  by  Lient.  O.  M.  Llmtk, 

aD.  target  abMTTMl  by  LfsHt.  W 

W.  Glbion,  O.  D. 
FliJuR  umdoeted  by  the  proof  ofBcer. 
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Record  of  firing  with  S,24noh  B,  L.  rifle  (aieel).  No.  18,  West 

[Ol^eot  of  firing,  to  teat  relative 


A.M. 


No.  of 
fire. 


1882 


1383 


1334 


1335 


1336 


1337 


1338 


Powder. 


.  Kind. 


to 

o 

of 

I 


C9 
g2 


^ 


M 

I 


Prctjeotile. 


Weight. 


Lbt,  Of. 
8    12 


8    12 


3    12 


3    12 


8    12 


3    12 


3    12 


Kind. 


Weight. 


3 
•s 

8 


•S-8' 


r  V 


12  15 

5  sand. 
4  load. 


13    8 


12  14 

6  sand. 
4  lead. 


13    8 


12  14 

6  sand. 
4  lead. 


13    8 


12  15 

9  plug. 


13    8 


12  14 
10  ping. 


13    8 


12  15 

9  phig. 


13    8 


12  14 

6  sand. 
4  lead. 


13    8 


Eleva- 
tion. 


o     * 
5    15 


5    85 


5    22 


6    22 


5    19 


5    14 


5    10 


Wind  al- 

loVTJ 

points 


ance, 
tslefL 


Becoil. 


Feet. 


12 


12 


12 


12 


12 


10 


10 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


5or 


Point  Foundry,  at  Sandf  Eook,  N,  J.,  OotoherS9, 1890. 
iMUiding  of  projectiles.] 


• 

Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  prctjectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrologu^l  data. 

Gun  moimted  on  Buifiii|;toii  steel  field  eairiage 
(light),  No.  17,  with  old  Spiral-spring  brakes. 
IH   Bange  m-cheok.    Base  plugs  of  exLi-a 
lengthmade  for  these  shells  and  used  in  weight- 
ing than  np.    Cannon  Motion  primers  (ex- 
perimental), with  modified  priming,  March, 
1890.    Peep  rear  sight  and  oxoss  hair  trunnion 
tight  oaed. 

• 

Sighting  shot.    Miss.    Bight  brake  Jumped  off 
wheefin  recoiling. 

Sighting  shot.   Misa. 

• 

Sighting  shot.    Stmok  target  6  feet  below  and  1 
root  to  left  of  bull's-eye. 

>  Fired  at  8.000>-vards  tariret ' 

..•••.. ' 

First  primer  failed;  defectire.    Misa* 

Mtta. 

Misa. 

• 

Sighting  shot.    Stniok  ground  75  feet  in  front  of 
target;  rioochetted  through  target  3  feet  aboTo 
and  3  feet  to  left  of  bull's-eye. 

Chm  vighteA  hj  Lient.  0.  M.  Lissak 
Target  obaenred  hy  Xaent.  W.  W. 

,  0.  D. 
Gibson, 

Siring  oondaeted  by  the  proof  officer. 
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EEPORT  OF  THE  CHIEF  OF  OBDNANOE. 

Record  of  firing  wilh  S.S'inch  B,  L.  rifle  (steel),  iV©.  18,  TP'esi 

[Oljeot  of  firing,  to  detormine 


■i- 


A.K. 


No.  of 
fire. 


1339 


1340 


1341 


1342 


1343 


1344 


1345 


Powder. 


Kind. 


94 

i 
I 


C5 


S 


M 
§ 


Weight. 


Lb».  Oz. 
3    12 

3    12 

3    12 


Projeotile. 


Kind. 


3    12 


3    12 


8    12 


3    12 


S     .A 

«"3 


CO-- 


e> 


c>i.a  3 


tDX 

5i^ 


!,fi.H 


CG 


Weight. 


Lba.  Oz. 

12  35 

1  8a  Ad. 


13    0 


12  14 

10  plug. 


13    8 


13    2 

6  plug. 


13    8 

13  ~0 

8  plug. 


13    8 


r  I  12  14 

10  plug. 


13    8 


12  14 

10  plug. 


18    8 


12  13 

11  plug. 


13    8 


Eleva- 
tion. 


o     / 
0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


Instra- 
mental 
veloc- 
ity, 125 
feet 
from 
mnszle. 


Feet. 
1,884) 
1,684S 
1,683) 


1.6431 

1,643 

1,613| 


1,6341 
3,635 
1, 635 


1,084) 
1,634S 
1,634) 


\ 


1,6661 

1.667 

1,668) 


S 


1,658] 
1,650 
1,660' 
50-f»|a 


Pie8snre,per 

square  inch 

of  bore. 

Recoil. 

JPounds. 

Feet. 

n 

No.  1,  32,045 

11 

No.  1,  32,270 

12 

No.  1,  32,160 

13 

No.  1,  33.260 

13 

No.  1,  33,240 

13 

No.  1,  32,500 

13 

KEPOBT  OP  THE  CHIEF  OP  ORDNANCE. 
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Point  Foundriffwat  Sandy  Hooky  X. »/.,  Xoremher  1,  1800, 
velocities  «nd  preasares.] 


Wind, 
streuffth- 
and  di- 
rection. 

• 

Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechan- 
ism, consumption  of  pow- 
der, sound  oi  projectile  in 
flight,  scattering  of  frag< 
ments,  etc.,  ana  metrolog- 
ioaldata. 

*              ' 

1 

Gun  mounted  on  Bnfflngion  steel  field  earrisfce  (light),  No. 
17,  with  old  spiral-spnng  brakes.    Do  Bangs  gas-check. 
Since  last  firing,  old  yent  piece  removed;  worn  oat;  new 
one  inserted.    Cannon  firiction  primers  (experimental), 
with  modified  priming,  Harch,  1890. 

Wanning  charge* 

Sesd    of    ■ervifiii    nunmer 

1 

9 

s 

a 
•    1     < 

o 
1-1 

i 
Fired  into  field  bntt  section  9 

found  broken  off  after  this 
round. 

^ 

1 

Copner  cylinders  of  32,000  ponnds  initial  compression  and 
of  cartridge. 

* 

/ 

Preasnres  and  yelocities  taken  by  Lient^  W.  W.  Gibson,  0.  D. 
Piling  condncted  by  Lieut.  W.  W.  Gibson,  O.  D.,  assistant 
proof  officer. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  wifJi  SJ4nch  B,  L.  rifle  (steel).  No,  18 y  West 

[Oliject  of  firing,  to  test  relative 


No.  of] 
lire. 


1348 


1349 


1350 


Powder. 


1351 


P.   M. 


1352 


1353 


1354 


1355 


1356 


Kind. 


e 
§ 

I 
9 

c 


«e 

s 


g 
Pi 


Weight. 


Lbs.  Oz. 
3    12 


8    12 


8    12 


8    12 


8    12 


8    12 


8    12 


3    12 


Projectile. 


Kind. 


3    12 


o 

i 

s 

1 


Weight. 


Lbs.  Oz. 
12    13 

6  sand. 

5  lead. 


13      8 


12    15 

9  sand. 


13     8 


12    13 

6  sand. 
5  lead. 


13     8 


12    14 

6  sand. 
4  lead. 


13      8 


12    14 

6  sand. 
4  lead. 


13     8 


12    11 

6  sand. 

7  lead. 


13     8 


12    14 

6  sand. 
2  lead. 


13      8 


12    14 

7  .s«aud. 
3  lead. 


13      8 


12  15 

9  sand. 

13  8 


Elera- 

tion. 

0 

/ 

2 

15 

2 

20 

2 

18 

2 

12 

2 

5 

2 

5 

2 

8 

2 

11 

2 

12 

Wind  al- 

lowance, 

points  left. 


Wind, 
rectioni^ 


Feet. 


9 


t\ 


11 


11 


12 


12 


11 


12 


12 


12 


o 
.a 

9 

I 
a 


9 


'g 


a 


1 


EEPOET   OF   THE   CHIEF   OF   ORDNANCE. 
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Point  Foundryy  at  Sandy  Hook,  N.  J,,  November  3^  1890. 
banding  of  projectiles.] 


. 

Special  remarks  aboat  each  fire,  snch  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
snniption  of  powder,  sonnd  of  projectile  in 
flijfht,    scattering  -  of  Aragments,  etc.,  and 
metrological  data. 

Gun  mounted  on  Bofflngton   steel  field  carriaee 
(light),  Ko.  17,  with  old  spiral-apring  brakes.    Se 
Bange  gas<cheok.    Cannon  friction  primers  (ex* 
perimental),  with  modiiied  priming,  March,  1880. 
Telescopio  sight  used. 

1 
Sighting  shot.    Miss.  . 

Sighting  shot.    Miss. 

1 

Sighting  shot.    Miss. 

I 

Bight  brake  Jnmpe<l  off  wheel  is  recoiling. 
Sghtingshot.    Miss. 

- 

Sighting  shot.    Miss. 

Fired  down  the  beach;  sighted   at  S.OOOyards' 
target. 

Sighting  shot.    Miss. 

1 

» 

Sighting  shot.    Miss. 

« 
^ 

Sighting  shot.    Miss. 

Sighting  shot.    Miss. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


liecord  of  firing  with  S.g-incih  B,  L,  rifle  (steel),  No.  18y  West  Point 

[Olject  of  firing,  to  teat  relative 


P.M. 


No.ofl 
fire. 


1367 


1358 


1359 


1360 


1361 


1362 


1363 


1864 


1365 


1866 


Powder. 


Projectile. 


Kind. 


CM 

i 


CB 


§ 


OB 

>    e 


& 


P 


Weight. 


Kind. 


1 


Weight. 


Lb8.  Oz. 
3    12  :\ 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


8    12 


3    12 


*3 


^' 


I 


S 

C« 


.s 

03 


1 


I;6».  Oi!. 

12    15 

9   Rand 


13      8 


12    1 


91  plug. 


13     8 


Eleva- 
tion i 


12    15 

9    plag. 


13      8 


12    13 

11   ping. 


13      8 


12    U 

10  ping. 


13      8 


12    U 

10   ping. 


13      8 


13      0 

8   ping. 


13      8 


13      1 

7   ping. 


13      8 


13     1 


^ 


ping. 


13     8 


13     0 

8  ping. 

13      8 


o      ' 
5    26 


5    22 


5    18 


5    18 


6    18 


5    18 


6    18 


5    18 


6    18 


5    18 


Wind  al- 
lowance, 
points  left. 


Itecoll. 


Feet. 


9 


0 


9 


9 


Wind, 
Btrength 

and  di- 
rection. 


9 


9 


9 


mm 

i 


3 

•a 

•c 

a 
s 


REPORT  0¥  THE  CHIEF  OK  OTiDNANCE. 
F<Mm3r^,  at  Sandg  Hook,  K.  J.,  NoMnber  S,  1890 — CoutiDiioiI. 
bHidlng  of  pn^artUea.) 


Bp»lal  ninulu  about  eaoli  flra,  8ui-li  u 
efffiAtoD  piece,  action  or  lirflerb  mot^h' 
■nlsm.  rjiDBiunptlon  of  powder,  »itnd 
of  pnOaotila  in  fllghi.  acatterine  oT 
(hignwaU,  oto.,  and  mctrologloil  data. 


lif 


sighting  iliat.    Mtaa. 


Sil! 


Mil 


Above  . 
Left.. 


?.«« 

Umb  Tartloal  deTiatian  ffeni  oeii- 

teroflrapaot. t.4aa 

Uoaa  hn&ntal  de'  '    ' 

center  of  Impact . . 
Uran  4*yiatum  tn 

0.dT-_„ 

W.  QltaoB,  O.  p. 
Vlriu  oondn^ed  bj-  Vft.  D.  A.  Ljle. 
O.  D..  aiititaat  proof  aflloer. 
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REPORT  OF  THU  CHIEF  Ot   ORDNANCE. 


Record  of  firing  ivith  S»2-inck  B,  L,  rifle  (steel),  No.  IS,  West 
[Ol\}cct  of  firiDg,  comparison  of  3.2-inch  shell  with  bands  0.62§ 


P.M.  . 


No.  of 
fire. 


1367 


1368 


1369 


1370 


1371 


18T2 


1373 


1374 


1376 


1370 


1877 


1378 


1370 


1880 


<Powder. 


Kind. 


o 

♦J 

§ 


8 


p4 


CO 

§ 


Weight. 


Lhs.  Oz. 
3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


Projectile. 


Kind. 


OD 


3    12 


.1    12 


9 

s 

.A 

s 

i 

I 

to 
d 

§ 

■s 

.9 


i 

« 

a 


o 


,d 


Weight. 


Lhs.  Oz. 
12  12 

9    sand. 

3    lead. 


13    8 


12  13 

8    sand. 
3    lead. 


IB    8 


12  12 

0    sand. 
3    lead. 


13    8 


12  14 

8    sand. 
2   lead. 


13    8 


13    0 

8    plug. 


13    8 


13    0 

8    plug. 


13    8 


13    1^ 

^  plug. 


13    8 


13    3 

5    plug. 


13    8 


13    1^ 

6*  plug. 


13    6 


13    2 

6    plug. 


13    8 

13    1 

7    plug. 


13    8 


13    0 

8    plug. 


13    8 


13    0 

8    plug. 


13    8 

13    0 

8    plug. 

18    8 


Eleva- 
tion. 


o     / 
5    25 


5    30 


5    25 


5    40 


5    40 


6    40 


5    40 


5    40 


6    40 


5    40 


5    40 


5    40 


5    40 


5    40 


Wind  al- 
lowance, 
points  left. 


Hecoil. 


Feet. 


8 


9 


9 


9 


8 


9 


9 


0 


9 


9 


Wind 

8ti«ngth 

andoi* 

rection. 


0 

O 

.d 

9 


I* 


<*3 


i 


REPORT  OF  THE  CHIEF  OF  0EDN4MCE. 


P«M  Fovndry,  •*  Sandg  Book,  Jf.  J.,  A'ocember  5,  1 

iMh  tnm  b**B  md  iluU  with  buiAa  l.It  laobH  tram  basa.J 


1 
^1 


Hi 


l! 

181 


SprrUl  ramuki  ■banteuh  fire.KQ'-liu 

ef  projectJlu  in  fllEbt,  mMttorinK  o( 
ftagmeatB,  «10r,uiaiuatro](>gicAjdat»< 


Slghlini    ■ 


Blghthig  shot.    Stmok  froosd  2&  judi 
Ki  rniDt  of  tarc«(. 


Abnvt i,TS 

L«tt ).STC 


Mean  horUout^  deTl«tian  tram 

Uum  devlMlmi  from  cmtet  of 

Gun  ilglited'tiVLimLa'u.'Lliwali 
D.    IWKetabMTTDdb; Lieut. V. 

ClUmiu.  ?).  D. 

«ii,0.1>.,Hsliilanl  prtHifuffif-ci. 


510 


REPORT  OF  THE  CHIBP  OF  ORDNANCE. 


Record  of  firing  %^th  S.g-inch  B.  L,  rifie  Ctt«6l),  No,  26, 
{Object  of  firing,  comparative  test  of  8.2-inoh  shell 


No. 
of  se- 
ries. 

No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Wind 
allow- 
ance, 
points 
left. 

Beooil. 

Wind, 

strength 

anddi- 

rootion. 

"Kind. 

Weight. 

Kind. 

Weight. 

49 
60 
51 
52 
53 
54 
55 
56 
57 
58 
59 

7 

8 

0 
10 
11 
12 

13 

i 
1 

14 
15 
16 
17 

i 

or 

§ 

1 

o 

m 
m 

• 
fH 

n 

■ 
M 

1 

t 

Lbt.  Ox, 
8    12 

3    12 

8    12 

8    12 

8    12 

S    12 

3    12 

8    12 

3    12 

3    12 

3    12 

3    12 

i 

■1- 

< 

• 

1 

■ 

1 

3 
.     ^     . 

•g 
.S 

•d 

9 

Lbt.  Oz. 
12    15 

7  sand. 

o  / 
2    10 

2  13 

3  13 
2  13 
2  13 
2  13 
2  13 
2  13 
2  13 
2  13 
2  13 
2    13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Feet. 
10 

10 

10 

10 

11 

11 

10 

10 

U 

11 

11 

11 

• 

1 

S 
1 

a 
■  t- 

X 

3 

1 

18     6 

12    15 

7  sand. 

13     6 

13     0 

6  sand. 

13      6 

13     1 

5  sand. 

13     6 

13     0 
6 

' 

13     6 

13     0 

6  sand. 

P.M.. 

13      6 

13      0 

6  sand. 

i  13      6 

13      0 

6  sand. 

18      6 

13      2 

4  sand. 

13      6 

13      0 

6  sand. 

13      6 

12    14 

8  sand. 

13      6 

13      0 

6  sand. 

b 

13      6 

SEPOBT  OF  THE   CHIEF  OF   ORDNAMCE. 
WaienlMt  Arsenal,  at  Stmdg  Hook,  N,  J.,  Decemfter  gS,  1890. 
villi  bud  O.tSS  Inoh  ud  1.2t  luohH  from  bue-I 


lli 


5st 

m 


Speclnl  ranuu-kg  sboat  «acli  fln.  anok 


Contor  at  Impsoti 


Heao  TtrtlcKl  dgvlatian  &om  o«n- 
teroflibpAct --,.,--.  2. 

MdBU  hariiOBtal  deviation  nroni 
center  of  Impiot i. 
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BEPOfiX   OF   THJS   OHXEF  OF   OBDNANC£. 


Jieoord  of  fiHng  with  3.24noh  JB.  I.  Hfle  (steel),  JSo.  td,  Waiervlmt 

[Object  of  firing,  comparative  test  of  8.2*1noh  sfaeQ, 


P.M.  ' 


No. 
of  m- 
rifis. 


60 


61 


e2 


63 


64 


G5 


66 


67 


68 


69 


No. 

of 

fire. 


70 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


Powder. 


a 
o 


« 
P 


O 


§ 

P 


Kind.    I  Weight. 


Projectile. 


Kind. 


Lbg.  Oz. 
3    1?  '^ 


8    12 


8    12 


8    12 


8    12 


8    12 


3    12 


8    12 


3    12 


8    12  ! 


3    12 


t^ 


I 
I 

.a 
o 

a 

o 

•a 


,4 

.3 


^ 


Weiglit 


i6«.  Or. 
13    2 

4  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    2 
A  sand. 


13    6 

1l3~0 

6  sand. 


13    6 


12  14 

8  aand. 


13    6 


13    3 

3  sand. 


13    6 

13"  '2 

4  sand. 


13    6 


13    2 

4  sand. 


13    6 


13    2 

4  sand. 


13    6 


13    4 

2  sand. 


13    6 


13    0 

6  sand. 


13    6 


Eleva- 
tion. 


Wind 
allow- 
ance 
(points 
left). 


0 

i 

2 

13 

2 

20 

2 

20 

2 

20 

2 

20 

2 

20 

2    20 


2    20 


2    20 


2    20 


2    20 


h 


h 


i 


BeooU. 


h 


Wind, 
strength 

and  di- 
rection. 


Feet, 

12    1 


12 


11 


11 


11 


11 


11 


11 


11 


11 


11 


o 
43 


o 
1 


i 

I 

I 


REPORT   OF   THE   CHU-:F   OF   ORDNANCE. 


613 


Arsendlf  at  Sandy  Rook,  N,  J,,  December  2Sy  1890 — Cod  tinned. 
with  band  0.62S  inch  and  1.25  inohea  from  baae.] 


Yertioa]. 


Dlatanoe  from  center 
of  target. 


i 


Ft. 


i 

5 


It. 


5 


3 


1| 


*» 


u 


^ 


2i 


8 


Horisontal. 


•mm 

P4 


Pt. 


Ft. 


U 


Q 


2i 


6* 


8i 


2i 


Biatanoe  from  center  of 
impact. 


Vertical. 


5 


Jt. 


2.55 


.55 


2.05 


4.80 


1.80 


.05 


1.55 


I 


JY. 


Horisontal 


«i 

^ 

M 

*a 

s 

,3 

it. 


3.00 


1.50 


95 


1.96 


10.45 


2.50 


,75 


1.00 


.75 


Ft. 


3.75 


2.00 


3.50 


.25 


li 

.figs 

.2  -a 

^■M   fi 

S'.s 
s  s  « 

li^^     g 

^ts 

^  'I 

S5| 

icS  a 

a    a 


t 


Special  re-marks  about  each  Are,  such 
a«  effect  on  piece,  action  of  breech 
ntocbanism,  conaunitition  of  powder, 
sound  of  projectile  m  flight,  acattor- 
ins  of  fragments,  etc.,  and  metrolog* 
icaldata. 


Sighting  shot.    Paaaed  under  target  8 
feet  left  of  center  line. 


Feet. 

Center  of  impacts 

Above 2.45 

Left 3.00 

Mean  vertical  deviation  from  cen- 
ter of  impact 2. 67 

Mean  horizontal   deviation  Anom 
center  of  impact i.  90 

Mean  deviation  from  center  of  im- 
pact  8.27 

Gun  sighted  by  Lieut.  0.  M.  Liasak,  O. 
D.  Target  observed  by  Corpl.  Ma- 
loney,  nranance  detachment. 

Firing  conducted  by  the  proof  officer. 


WAB  91— VOL  ni- 


■33 
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REPORT   OF   THE   CHIEF  OP   ORDKAKCfi. 


Eecord  of  firing  with  S.g-itieh  B.  L.  rifle  (tteel),  No,  26, 
[Ot^eot  of  firing,  oompanitlve  test  of  3.3-inoh  shell. 


No. 

of  se- 
ries. 

No.  of 
fire. 

29 

30 
81 
32 
33 
34 
35 
36 
37 
88 
89 
40 

1 

1 

Powder. 

Prcooctile. 

Eleva- 
tion. 

Wind 
allow- 
ance 
(points 
right). 

Reooil. 

Wind, 
strength 
and  di- 
rection. 

Kind. 

Weight. 

Lbn.  Oz. 
3    12 

3    12 
3    12 
312 
3    12 
3    12 
3    12 
3    12 
3    12 
8    12 
8    12 
3    12 

Kind. 

Weight. 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

■ '       1 

Dii  Font's  I.  K.  H.    Lot  16.    Density.  1.725.    Granulation.  2,524. 

I'll 

i 

B 
« 
S 

•§ 
3 

•a 
§ 

■    1    ■ 

5 

•d 

1 

s 

1 

4 

Lbt.  Oz. 
12  12 

6  sand. 
4  lead. 

o  • 
2    13 

2  15 
2  20 
2  20 
2  20 
2  20 
2  20 
2  20 
2    20 

2    20 

• 

2  20 
2    20 

• 

FeeL 

11* 

10 

11 
11 

9 

9 

9 

10 

10 

•    9 

10 

From  rear  and  right,  16  miles  an  honr. 

13    6 

12  15 

7  sand. 

13    6 

12  15 

7Baud. 

13    6 

12  15 

7  sand. 

13    6 

13    3 

3  sand. 

13    6 

13    1 

5  sand. 

P.  M. 

13    6 

13    0 

6  sand. 

• 

13    6 

12  15 

7  sand. 

13    6 

13    0 

6  sand. 

13    6 

12  15 

7  sand. 

13    6 

12  15 

7  sand. 

13    6 

13    0 

6saud. 

13    6 

RKPOBT  OF  THE  CHIEF  OP  ORDNANCE. 
IFalervliet  Arienal,  at  Sandg  Hook,  If.  J.,  December  S9,  1890. 
■miHt  IhuhI  O.tm  inch  ud  l.Zti  Inctisa  fnm  bua.] 


I   DlatiDM  hnta  iMoter 


P 

Ss-d 


special  reaurkiabonluohflie,  ■iich  m 
flfl^t  on  piwp,  wtlDn  of  brpflch  inwh- 

or  pn^fuu'e  Id  fl<Eht.  •ruttarlns  of 
fragmsuto,  aU..  ■ndmHtrnlDgluiI  dHto. 


itiDE  shot.    Rtmok  « trri,  In  front  ot 


ilolitinE  Bt 


CMil«rorinip)iet: 


M««i  Tsrtlcsl  dmiatlnii  from  e«i- 
teroflDipMl 2 

Hun  horicmilal  davIaUon  (hxn 
Mn(«  of  tmpaot 1 

Mean  deviation  (^vm  center  otlm- 


Oim  ^bted  by  Ueut.  0.  U.  LlH*k,  < 
]).  Tuget  abMrrcd  bv  Corpl,  ' 
Uelonoy,  ordnanoa  dotacnment- 

nrinf  omdaoted  by  tbg  proof  affloer. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Beoord  o/fiHng  with  S.£-4nch  B.  L.  rifle  {steel),  No.  g6,  Watervliet 

[Object  of  firing,  comparatiTe  test  of  3.  2-inch  shell. 


Powder. 

Projectile. 

No. 
of  se- 
ries. 

No.  of 
fire. 

Eleva^ 
tion. 

Wind 
allow- 
ance 

Recoil. 

* 

Wind, 
strength 
and  di- 
rection. 

Kind. 

Weight. 

Kind. 

Weight. 

Lbi.  Oz. 

£&ff.  Oz. 

o    / 

Feet, 

• 

82 

41 

•         y 

3    12 

^                              ' 

12    15 

2    25 

10 

^ 

83 

42 

3    12 

7  sand. 

2    27 

9 

13      6 

13      1 

84 

43 

• 

3    12 

• 

5  sand. 

2    27 

10 

13      6 

13      0 

^ 

6  sand. 

lO 

- 

1 

13     6 

85 

44 

.2 

3    12 

13      1 

2    27 

0 

el 

o 

1 

o 

.a 

5  sand. 

» 

1 

13     6 

86 

45 

3    12 

12    15 

2    27 

0 

•Si 

a 

• 

-d 

7  sand. 

0 

C4 

9 

9 

•ma 

1-* 

13      6 

87 

46 

3    12 

2    27 

9 

B 

13      1 

F.  Ja. 

pd 

5  sand. 

1 

•&          1 

m 

14 

13     6 

"C 

88 

47 

s 

3    12 

§ 

13      0 

2    27 

0 

1 

t 

.3 

6  sand. 

h) 

.a 

M 

• 

13      6 

1 

80 

48 

•• 

3    12 

13      2 

2    27 

9 

M 

• 
M 

4  sand. 

^^ 

13      6 

00 

40 

1 

3    12 

1 

13      3 

3  sand. 

2    27 

0 

01 

50 

i 

3    12 

2    27 

9 

1 

13      6 

12    15 

02 

51 

3    12 

7  sand. 

2    27 

9 

13      6 

13      2 

• 

X 

4  sand. 

« 

• 

13      6 
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Arsenaly  at  Sandy  Hook,  N,  J.f  December  S9, 1800 — Continued, 
irlth  band  0.625  inch  and  1.26  inohoa  ftvta  base.] 


Biatanoe  from  cen- 
ter of  target. 


Yerticali  Horizontal. 


• 

I 


FL 


2.50 


I 


Ft. 
6 


2.75' 


9.50 


2.75 


1.25 


.75 


.4 


Ft 


4S 
5 


Ft. 
0.25 


11 


10.50 


12.25 


9.75 


11 


5 


8 


Biatance  from  center 
of  impact. 


Vertical. 


> 

i 

-< 


Ft. 


1.20 


.70 


7.70 


.95 


2.20 


9 

I 


Ft. 


2.80 


4.55 


3.80 


.55 


1.05 


Horizon  tAl. 


FL 


.95 


9.95 


.95 


2.95 


Ft, 


3.05 


2.55 


4.30 


1.80 


3.05 


.05 


Special  remarka  about  each  fire,  such  aa 
effect  on  piece,  action  of  breet^li  lueicli- 
aniam,  coiiaumption  of  powder,  aound 
of  projectile  in  flight,  KcatteHng  of 
fragments,  etc.,  and  metrologies  data. 


Sighting  ahot. 


First  primer  foUad. 


Feet. 

Center  of  impart: 

Above 1.80 

Left 7.95 

Mean  vertical  deviation  fh>m  center 
of  impact 2. 55 

Mean    liorisontal  deviation  from 
cetiter  of  impact 2, 96 

Mean  deviation  from  center  of  im- 
pact   3.9 

Gun  sighted  by  Lieut.  O.  M.  Lisaatc* 
0.  D.  Target  observed  by  Corpl.  Ida* 
loney,  ordnance  detachment. 

Firing  conducted  by  the  proof  officer. 
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REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


Beoard  0/  firing  with  3,S-inch  B,  L,  rifle  (8teel),  No.  26, 
[Otijeot  of  firing,  oompanUilve  test  of  3.2-iuoh  shell, 


Date. 


D9(i.   30 


P.M.. 


No. 
of  se- 
ries. 


No.  of 

fire. 


62 


53 


54 


55 


5C 


57 


58 


50 


60 


Gl 


62 


63 


Powder. 


Kind. 


§ 

p 
a 

2 

o 


OB 


4^ 

o 


M 
an 

♦J 

o 

Ah 

O 

P 


Weight. 


Uti.  Oz. 
3    12 


3    12 


8    12 


3    12 


3    12 


Projectile. 


Kind. 


8    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


9 


^ 


X6«.  Oz. 
12    11 

7  sand. 
4  lead. 


IP      . 

-eg 


*  — 


■.id 

O 


Weight 


13      6 


12 


7 

7  sand. 

8  lead. 


13      6 


12 


7 

8  sand. 

7  lead. 


18      6 


12    10 

7  sand. 
5  lead. 


13      6 


12 


7 

8  sand. 

•7  lead. 


13 


12    14 

6  sand. 
2  lead. 


13 


12    14 

8  sand. 


IJ      6 


la    (K) 

6  sand. 


13      6 

13    00 

6  sand. 


13      6 


l.'{    00 
6 


13      6 


12    15 
7 


13      6 

T2    15 
7 

13      6 


I  Wind 

Eleva- 1  *"o^- 

"**"•     (points 
left). 


o    // 
5    15 


5      5 


6    00 


4    55 


4    50 


4    40 


4    25 


4    35 


4    50 


5      5 


5    15 


5    25 


n 


U 


2h 


H 


Recoil. 


Feet 
10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 
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519 


Waiervliet  Artenah  at  Sandy  Hooh,  N,  J,,  December  SO,  1890, 
with  buid  0.825  inoli  and  1^  inohes  from  bate.] 


Wind, 

strength 

andai* 

reotion. 


•c 
9 


Ottn  mounted  on  BnfBngton  steel  field  oarriage 
(light),  No.  17.  Wheds  of  carriage  lashed  to 
trul  by  rope.  Cannon  fdoUon  primers  (expol- 
mental).  with  modified  pximing,  March,  1890. 
Tolssoopio  aight  uaad. 


^  Fired  at  S.OOO-yards  target.    Aimed  at  npper 
'     left-hand  comer. 


Special  reinarkH  about  each  fire,  such 
as  e£fect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  iu  flight,  scatter- 
ing of  fragments,  etc.,  and  metro- 
logical  data. 


Sighting    shot.     Stniok   ground    800 
yards  In  rear  of  target. 


Sighting  shot.  Struck  ground  50  feet 
to  the  leiY  and  200  yards  in  rear  of 
target. 


Sighting  shot.    Miss  to  the  right. 


Sighting  shot.    Miss  to  the  right. 


FaUof  sbotattanratnotcorreotlyreported  fl^gun. 

Onn  sighted  by  l3eat.  0.  M.  Lissak,  O.  D.  l^get 
obaerred  by  Corpl.  Maloney,  ordnance  detach- 
ment. 

Firing  conducted  by  the  proof  officer. 


Sighting  shot.     Struck  ground  1,000 
yards  In  rear  of  target. 


Siu^btin;;  shot.  Struck  ground  260  yards 
ill  fruut  und  70  yards  tu  the  rig  lit  of 
target. 


Siffhtingshot.    Struck  ground 200 yards 
in  front  of  target. 


Siffhtingshot.    Struck  ground 200 yards 
Id  front  of  target. 


Siffhtin;;  shot.  Struck  eround  about 
120  yard.H  iu  front  and  So  feet  tu  the 
right  of  target. 


Sighting  shot.  Struck  grouud  30  yards 
in  front  and  iu  line  with  right  edge 
of  target. 


Sighting  shot.  Struck  ground  fiO  fetit 
ni  fnuit;  ricoohetted  tJinuigli  tttrget  8 
feet  above  buirH-eve. 


Sighting  shot.  Struck  ground  30  feet 
In  rear  and  10  feet  to  the  left  of 
target. 
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Record  of  firing  with  S^-inch  B,  L,  rifle  (steel),  No,  S6,  Watervliet 

[Ol(jeoft  of  firing,  oompamtive  t«8t  of  3.2-iiioh  vhell. 


Wind 
allow- 
auc«s 

Recoil. 

Left. 

Feet. 
10 

0 

10 

Right. 

10 

1 

1 

10 

2 

10 

Left. 

1 

9 

h 

8 

0 

9 

Right. 

9 

h 

9 

1 

8 

V 

U 

8 

Date. 


Jan.     6 


P.  M. 


Jan.  14 


A.  H. 


Jan.   14 


P.  M. 


No. 
of  se- 
ries. 


Powder. 


No.  of 
fire. 


98 


90 


100 


101 


102 


108 


104 


105 


106 


61 


65 


66 


67 


69 


73 


74 


76 


76 


77 


78 


79 


Kind. 


I 


•a 


g 


•    i5    • 


§ 

i 


1^ 


& 

d 
P 


Weight. 


Lbe.  Ox. 
3    12 


3    12 


3    12 


8    12 


3    12 


Projectile. 


Kind. 


I 

CO 


S3  S3  2 


Weight. 


12    6 
10  sand. 


13    0 


12  13 

4  sand, 

5  lead. 


13    0 


12  12 
*  10  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    0 

6  sand. 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


8    12 


I 
[I     J 


)l1Si 


13    6 


12  12 

10  sand. 


13    6 


12  13 

9  sand. 


13    6 


13    0 

6  sand. 


13    6 


12  12 

10  sand. 


13    6 


13    0 

6  sand. 


13    0 


& 


12  12 

10  sand. 


13    6 


12  12 
10  sand. 


13    6 


Eleva- 
tion. 


O        I 

6    20 


6    30 


6    40 


5    40 


5    35 


5    18 


5    25 


5    40 


5    35 


5    40 


5    37 


5    87 
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Arsenal  at  Sandy  Hook,  K,  J., /rem  January  6  to  January  14^1801, 
wlih  band  0.625  inch  and  1.25  Inohea  from  haae. 


Wind, 
atrength 
and  di- 
rection. 

• 

Special  remarks  abont  each  fire,  sach 
aa  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sonnd  of  projectile  in  flight,  scatter- 
ing, of  fhikgments,  etc.,  and  metro- 
logical  data. 

N                                    ' 

Gim  mounted  on  Buflington  ateel  field  carriage 
(light),  No.  17.   Wheels  laahed  to  trail  by  rope. 
Cannon  friction  prinien»  (experimental),  'vntli 
modified  priming,  iiarcb,1800.  Teleacopio  sight 
used. 

* 

Sighting  shot.  Strack  70  yards  in  front 
and  60  feet  to  left  of  target. 

1 

u 

Sighting  shot.  Struck  25  yards  in 
front  and  to  left  of  target. 

1 

1 

4' 

Fired  at  3,000-yardji  target.    Aimed  at  npper  \ 
left-hand  corner. 

Sighting  shot.  Struck  100  yards  be- 
yond  and  to  left  of  target. 

1 

Sighting  shot.  Struck  200  yards  be- 
yond and  to  left  of  tar^^et. 

1 

• 

Sighting  shot.  Struck  150  yards  be- 
yond and  to  right  of  target.' 

\                                            r 

Cannon    friction    prlmera    (experimental),  with 
spiral  serrated  wire,  March  1890. 

Sighting  shot.  Struck  150  yards  in 
front  and  to  left  of  target. 

% 

Sighting  shot.  Struck  70  yards  In  fruut 
and  in  line  with  left  edge  of  target. 

• 

t 

s 

Sighting  shot.  Struck  100  vards  beyond 
and  to  left  of  target. 

• 

i 

Sighting  shot.  Struck  20yards  in  froul 
and  to  right  of  target. 

From  right  and  rear, 

• 

Fired  at  S.OOO-yards  target.    Aimed  at  npper  i 
leA  edge  of  target.                                                { 

Struck  150  yards  beyond  target. 

• 

Sighting  shot.  Struck  50  yards  beyond 
uiid  16  yards  to  lettoftargi'^t. 

^ 

Sighting  shot.  Struck  100  yards  ba- 
youd  and  50  feet  to  left  of  target. 

■ 

Gun  sighted  by   Lient    0.  M.    X,UmV,  0,  D. 

Target  observed  by  Corpl.  I.  Alward,  ordnance 

detachment 
Firing  oonduotedby  the  proof  oflicer. 
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Record  of  firing  mih  SJS-inch  B.  X.  rifls  (steel) j  Xo,  S6,  WatetvUei 

[Olvject  of  tiring,  comparative  test  of  8^inoh  ahdl, 


\ 

No. 
of  ae- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Wind 
allow- 
ances 
(piiints 
loft). 

Keooil: 

Date. 

Kind. 

• 

Weight 

Kind. 

Weight. 

P.M. 

107 
108 

100 
110 
111 

iia 

118 
114 
116 
116 
117 
118 
119 
120 
121 

80 
81 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

1 

of 

§ 

•a 

i 
I 

• 
• 

:   1  • 

ft 

3 

M 

Hi 

1 

U».  Oz. 
3    12 

8    12 

3    12 
8    12 
8    12 
3    12 
3    ]2 
3    12 
3    12 
3    12 
8    12 
8    12 
3    12 
8    12  , 
8    12 

• 

1 
■  I.' 

1 

ft 

j 

i 

■ 

1 

a 

1 

1 

III 

fill 

Lb9,0z. 
12    6 
1    0  sand. 

O       1 

6    85 

5  37 

6  87 
5  37 
5  86 
5  33 
5  28 
5  28 
5  25 
5    23 

5    20 

• 

5  20 
5  18 
5  % 
5    30 

If 

If 

If 
If 
If 
If 
1| 
If 
If 
If 
If 
If 
If 
U 
If 

Feet. 
8 

8 

8 
8 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

13    6 

13    0 

0  sand. 

18    6 

13    1 

18    6 

18    0 

6  aand. 

13    6 

13    0 

0  sand. 

13    6 

13    0 

6  sand. 

18    6 

13    1 

5  sand. 

13    6 

Jan.  14 

18    0 

6  sand. 

13    6 

13'  2 

4  sand. 

13    6 

13    0 

6  sand. 

13    6 

13    0 

6  sand. 

18    6 

12  15 

7  sand. 

13    6 

13    0 

6  sand. 

18    0 

13    0 

6  sand. 

18    0 

12  14 

8  sand. 

13    6 
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Ar»enal,  «l  Sandy  Book,  N,  J,,  January  14,  i^Pt^OoDtiaued. 
with  iMUid  0.<t25  Snoh  and  1.25  incites  from  base.] 


Wind, 

atrenKth 

Aod  di- 

recition. 


i 

■ 

a 

i 

9 

I 


Gun  monnted  on  Buliington  steel  field-carriage 
(light),  No,  17.  Wheels  lashed  to  traU  by 
rope.  Cannon  Motion  primers  (ezperimen- 
taf),  with  spiral  serrated  wire,  March,  1890. 

Fired  at  3,000-yards  target.    Aimed  at  upper 
^    left  edge  of  target.  ^ 


Old  spiral-spring  brake*. 


.  Fired  at  8,000-yards'  target.    Aimed  at  upper 
left  comer  of  target. 


Fired  at  8,000-yards  target. 


Special  remarlcs  about  each  flre,  sach 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  prqjectile  m  flight.  Rcatt4^r- 
ing  of  fragments,  etc.,  and  metro> 
logical  data. 


Gnn  sighted  by  Lieut.  O.  IC.  Llssak,  O.  D.  Target 
observed  by  Corol.  Alward,  ordnancedetaohment. 
Firing  oondoetedby  the  proof  officer. 


Sightingshot.    Stmck  14  yards  iu  front 
and  4Teet  left  of  line. 


Struck  target  8  feet  above  and  1  foot 
left  of  center. 


Struck  276  yards  beyond  and  6  feet  to 
left  of  target 


Struck  250  yards  beyond  and  6  feet  to 
right  of  target 


First  primer  fkiled.    Struck  262  yards 
beyond  and  12  feet  to  right  of  target 


Struck  251  yards  beyond  and  6  feet  to 
right  of  target. 


Struck  target  0  feet  above  and  11  feot 
left  of  center. 


Struck  235  yards  in  rear  and  4  feet  to 
left  of  target. 


Stmck  112  yards  beyond  and  10  feet 
to  left  of  target. 


Stmck  100  yards  beyond  and  6  feet  to 
right  of  target. 


Struck  target  11  feet  right  and  4  feet 
above  center. 


Stmck  112  yards  beyond  and  12  feet  to 
right  of  target. 


Stmck  120  yards  beyond  target  and  10 
feet  right. 


Struck  target  7  feet  below  and  7  feet 
right  of  center. 


Struck  47  yards  beyond  and  8  feet  to 
right  of  target 
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Record  of  firing  with  S^fS-inch  B,  L,  rifie  {steel) y  No»  26 f 
[Objeot  of  firing,  comparative  teat  of  3.2-inoh  ahell, 


No. 
ofHe- 
rie«. 

No. 

of 

fire. 

Povder. 

Projectile. 

p:ieva. 
tiun. 

Wind 
allow- 
ance 
(iMiiuts). 

K4VM>il. 

Wind, 
strength 
and  di- 
rection. 

Kind. 

I 

AVeight. 

Kind. 

0 

Weight. 

• 

122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

• 

Da  Pont's  L  K.  H.   Lot  16.    Density,  1.725.  Granalation,  2,524. 

Lbi.  Oz. 
3    12 

3    12 

3    12 

3    12 

3    12 

3    12 

3    12 

3    12 

3    12 

% 

3    12 
3    12 
8    12 

Shell  (lot  284),  with  band  ( inch  wide  and  0.625  inch  from  base. 

Lbt.Oz. 
12  15 

7  sand. 

O       ' 

5  28 

6  30 
5  32 
5  38 
5  48 
5  45 
5  45 
5  45 
5  45 
5  45 
5  45 
5    45 

Right, 
Left. 

U 
2 

2 

2 
2 
2 
2 
2 
2 
2 

Feet. 
9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

From  right,  12  miles  an  hoar. 

13    6 

12  15 

7  sand. 

13    6 

.  • 

13    1 

5  sand. 

13    6 

13    1 

5  sand. 

1 

. 

13    6 

... . 

13     1 

5  sand. 

13    6 

12  15 

7  sand. 

13    6 

P.M. 

13    0 

6  sand. 

13    6 

13    1 

5  sand. 

13    6 

13    2 

4  sand. 

13    0 

13    0 

6  sand. 

13    6 

13    0 

6  sand. 

13    6 

13    2 

4  sand. 

13    6 
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JFeUervliet  Arsenal,  at  Sandy  Hook,  N,  J.,  January  15, 1891, 
with  band  0.025  inch  and  1.25  inohes  from  base.] 


Distance  from  cen- 
ter of  target. 


Vertical 


I 


It 


t 


FL 


IS 


1* 


Horisontal. 


I 


Ft. 


Ft. 


8 


14 


0 


16 


19 


Distance  from  center 
of  impact. 


Vertical. 


I 


Ft. 


3.375 


.875 


I 


Ft. 


.125 


1.625 


2.125 


.375 


Horisontal. 


FL 


4.16 


3.16 


5.16 


i 


Ft. 


1.84 


3.84 


6.84 


■I 

n 

•«^ 


I 


22gf 

B    M    O 

«  9  * 

o 


S  gig 


e« 


Special  remarks  about  each  f  re,  Ru<:h  an 
effect  on  piece,  action  of  breach  niccli- 
aniam,  consumption  of  powder,  sound 
of  protjeclile  in  flight,  scattering  of 
fragments,  etc.,  and  metrologlcal  oata. 


Sighting  shot.    Strnck  16  yards  in  front 
and  lo  yards  to  right  of  target. 


Sighting  shot.    Struck  41  yards  in  front 
and  10  yards  to  right  of  target. 


Sighting  shot.    Struck  48  yards  in  front 
and  10  sraids  to  right  of  target. 


Sighting  shot.  Struck  21  yards  in  front 
and  rioochetted  through  target  10^  feet 
left  and  5  feet  above  center. 


Sighting  shoti 


Miss.    Stnick  60  yards  beyond  and  12 
yards  to  left  of  target. 
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Becard  of  firimg  wttJk  SJUnek  B.  L.  rifle  (9t0d),  Ko,  SS,  W^itnUei 

iOb^&&b  of  flzing.  oompunMw^  tati  of  9wS>iB«h  akall. 


No. 

Offl^ 

rlM. 


P.M.  I 


134 


136 


136 


137 


188 


139 


140 


141 


142 


Ko. 

of 

firaw 


107 


106 


10» 


UO 


111 


112 


113 


114 


U6 


Poirder. 


Kind. 


r 


s 


S 


o 


Weight. 


UbB.  Oz. 
8    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


a    12 


PniJootile. 


1^ 


• 


-II 

111 


.d 

QQ 


Weight. 


IJb9.<H, 
13    4 

28aBd. 


13    6 


13.  2 

4  sand. 


18    6 


18    0 

OsMid. 


18    6 


8 

.d 

a 
i 

.d 
I 


t 


.d 

00 


12  15 

7  Mad. 


13    6 


13    1 

5  Mod. 


13    6 


13    2 

4  sand. 


13    0 


12  14 

8  sand. 


13    6 


13    0 

6  sand. 


13    6 


12  1.5 

7  sand. 

13  6 


Blera- 
tion. 


Wind 
allow- 


(pointeV 


o     t 
5    45 


5    45 


5    45 


5    25 


5    25 


5    25 


5    25 


5    25 


5    25 


RighL 
2 


3 


1| 


If 


1| 


If 


1| 


If 


"RbmH. 


Wind, 
strength 
and  di- 
rection. 


d 

o 

s 

8 

a 
«• 

i 

t 

I 


3 

e 


-a 
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^       Ji 


Ft.  I  n. 


Sun  lUIited  b; 
br  CorpL  Ukl 


LtaotO-H.  LlM*k.O.D. 


ii 

fi 

|j 

^s 

«! 

V 

Ul 

It 

5|| 

ii 

IM 

Is- 

'i8 

1' 

f^S 

1= 

s»3 

6anaIehtedbvL(«it.O.  H.  LiBuk.O.  D.  TuMtobMrrid 

bv  (^1.  lUonsT.  ordnuiw  datachmaat. 
Ftnng  MDduoMd  b;  the  proof  oDIou. 


Hibiin,  ■iflni'Uinpllou  of  pnwder,  aoiind 
of  prctlnilile  Id  lligbt,  watlcriiiK  of 
&«giHDU,  eld.,  aud  Dwtnilogical  daUb 


Hlwi,     Striii^k  sn  yud(  l>  nar  u 
yitrdi  Ut  Ibtt  of  tu^t. 

MiH.    Hlnirk  TH  yirda  In  mu  aD 
Udb  wilh  Irft  edge  af  UigBt. 

HIM.    »lriiok  »I  yanlx  In  rpar  an. 
Una  with  len  edge  of  target. 

Above ..'. « 

I*ft 12 

Uenn  Tertical  devial ion  from cen- 

Uean  lioriioolal  deviation  fjom 

osabgr  of  iinpiwt « 

Ucan  deTlalion  from  eenler  of 


9tmok  S  feet  In  trout  ud  paaud  nndac 


Wind  dropped  from  13  Dilra  an  bn 
at  1  o-elock  to  S  milea  an  liour  al 
o'olrKk, 

Center  of  Impact :  Fet 

Below 4.1 

l*(l ».: 

Mean  Tertioal  deTiation  from 
oenleraf  Impact 1.! 

Mean  horiionU  devUlloD  from 
osnter  of  impBIt 3.1 

Ueao  deTlatloD  fron  eaatai  oT 
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Record  offiHng  with  SJS-inch  B.  L.  rifle  (eteel),  No,  96,  Witiervliet 

[Oltfeoi  of  firing,  oompamttve  teat  of  S.3-inoh  shell. 


No. 
ofsC' 
ries. 

No. 

of 

fire. 

Powder. 

Pnijeoiile. 

Eleva- 
tion. 

Wind 

allow- 
ance 
(pointaK 

BeooiL 

• 

Wind, 

strength 

anddi- 

reotion. 

Kind. 

Weight. 

Kind. 

Weight. 

• 

134 
135 
136 

107 
106 
109 

si 
IS 

Lbs.Ot. 
3    12 

3    12 

3    12 

Shell  (lot  284),  with  bandj 
inch  wide  and  0.625  inch 
firombase. 

Lbs.  Ox. 

13    4 

2  sand. 

o       t 
6    45 

5    45 

5    45 

Right 
2 

2 

2 

Fe«t 
0 

0 

• 

4 

\       •      J* 

e 

s 
s 

1   J 

'    ««    1 

.f 

13    6 

13.  2 

4  sand. 

13    6 

13    0 

6  sand. 

18    6 

P.M. 

137 
138 
139 
140 

• 

uo 
111 

112 
113 

IM 

1 

• 
■ 

1 

3    12 
3    12 
3    12 
3    12 

1^    f 

a 

■ 

ft 

1 

5 

12  15 

7  sand. 

6    25 
5    25 
5    25 
5    25 

1| 
If 

If 

• 
9 
9 

9 

• 

1 

9 

s 

.  1 

0) 

13    6 

13    1 

5  sand. 

13    6 

13    2 

4  sand. 

13    6 

12  14 

8  sand. 

13    6 

141 
142 

114 
115 

•B 

1 

i                                              k 

3    12 
a    12 

Jl     1 

13    0 

6  sand. 

5    25 
5    25 

If 
If 

9 
9 

i 

P^ 

* 

• 

18    6 

12  15 

7  sand. 

18    6 
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Jr$emal,  at  Saiidg  Book,  N.  J.,  JoKuarg  IS,  ISSl—CoaiiaaeA. 


irith  bMld  0.)E»  iDsh  ud  1.2G  Inobaa  from 

bM>. 

IHiitHwehonDaa- 
Isrorurgct. 

Dill 

"n.I^(!*"" 

V.r.i...l 

n'>riH»itiil. 

™i. 

(iltiii'LiHi  piKf,  ■cIloD  orbrHvh  mirh- 
of  pr.(J«.lll«  In  fllgbt,  salleHnp  nf 

i 

1 

a 

s 

-1 

1 

i 

1 

jt 

«. 

«. 

Ft. 

J^ 

n. 

«. 

ji 

1 
1 

■1 

I 

y«d.tol«aofUrget. 

HlH.    Htmrk  18  y.rd.  In  r«r  lad  in 
Une  with  left  edge  of  Urget. 

HIM,    einiok  Sn  ;iirdi>  in  mr  nod  in 
Une  wlih  l«n  edgt  of  tar|[«(. 

•    ' 

Gu>l|;bt«lb7t,teiitO.H.LiHik.O.D.  TkTgrtobMnM 

Meu  l.<.rlH>nM  defi^U^fM^ 

H 

n 

12.  a 

1.8 

2.3S 

m 

% 
1 

f 

r'lil 

15 

•» 

1) 

■• 

1« 
111 

... 

.. 

l.W 

Stroek  •  feet  Id  front  ud  paiiod  nader 
oeutoroftuget. 

13 

,.. 

Wind  dropped  from  1!  mi1«  *n  ho.ir 
■t  1  o'slock  to  8  milea  an  bour  It  1 

CaDteror  Input:                        Ftft. 

^\ 

:"«  SS^.Si'St&S;^*-'-"' 

Me^terlioel    do^Ution" "  ftim '' *^ 

l£cu  borlioDlTl  devUUoB  ftvin 

PLATE  TI. 


!/ 


C  N.  J.       ^ 


Mi$se8, ./..... 

.  —•*«... jl. 

• 

,^  ^:Lw  odu/y 


Ord  62  1 


Appendix  34,  1891. 


'PZiJLTlS:  rtL 


Ord  52  1 


Appendix  H  189] . 


•  k 


PLATEV. 


Ord  62  1 


Appendix  34^  1891. 


PL^TE   VJ 


/.SiT 


^  Center  op 


Jfum 

^^  ^fisses 

\ O.  .  ... 

. . .     • 

1 

f:. 


J&. 


^■e^ 


^^^oyt^jty  ^^^-t^Ctf^ftv-t,*^ 


Ord  52  1 


Appendix  34.   1891. 


pruA.Ts:  VII, 


y 


Ord  62  1 


4fit«M, .^. 


1 

1 

1 

t 

1 

1 

J 

r 

^ liZit  ..^r ^.^Ty&c^. 


^..-X^. 
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PLATE  VIII. 


3^ 


Ord  62  1 


■I)o^'^.6 


S.  N.  J. 


r^ 


3'/^o 


Misaea, C^.. 


1 

>^^«* 


c^, 


(y\/kaiiX,yk  ^ 


Appt-ndix  34,  189 


OrJ 


Appendix  35. 


SEPOBT  ON  TEST  OF  EXPERIMENTAL   CARRIAGE  FOR  5-INClI  B.    L. 

SIEGE  GUN,  STEEL. 

(One  plate.) 
PBELIMINARY  TEST  OP  5-lNCH  SIEGE-OUN  OARBIAGE. 

0 

U.  S.  Ordnance  Province  Ground, 

Sandy  ffooJc,  N.,J.^  March  31, 1891. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wdshington^  D.  G. : 

Sir  :  In  accordance  with  your  instructions,  I  submitted  on  December 
4, 1890,  a  programme  for  the  preliminary  test  of  the  5-lnch  siege-gmi 
carriage  with  a  hydraulic  cylinder,  as  follows: 

To  gradually  increase  the  powder  charge  from  10  pounds  to  14  pounds 
of  O.  I.  N.  powder  and  then  fire — 

Five  rounds  at  6  degrees. 
Five  rounds  at  10  degrees. 
Ten  rounds  at  15  degrees. 
Five  rounds  at  20  degrees. 
Five  rounds  at  25  degrees. 
Five  rounds  at  30  degrees. 
Five  rounds  at  35  degrees. 

The  gun  was  the  5-inch  B.  L.  rifle,  steel,  with  a  counterpoise  of  cast 
iron  added  in  front  of  the  trunnions  to  change  the  original  preponder- 
ance of  about  400  pounds  to  0  pound.  The  iwwder  used  was  black 
prismatic  powder,  furnished  by  Du  Pont  &  Co.,  of  the  O,  I.  N.  type,  14 
pounds  of  which  on  previous  trials  had  given  a  mean  pressure  of  35,072 
pounds  per  square  inch.  The  projectiles  were  shell,  without  either  fuse 
orl)ur8ting  charge,  and  weighed  45  pounds. 

The  carriage  was  similar  to  the  one  originally  made  for  this  gun, 
which  is  described  and  illustffited  in  the  Eeport  of  the  Chief  of  Ord- 
nance for  1887,  p.  169.  It  was,  however,  furnished  with  a  hydraulic 
buffer. 

The  hydraulic  buffer  is  a  steel  cylinder,  with  a  bore  5  inches  in  di- 
ameter and  42  inches  in  length.  The  bore  contains  a  throttling  bar  of 
steel  fastened  to  the  upper  part  of  the  cylinder  by  five  tap  bolts.  The 
cylinder  contains  a  piston  with  a  rectangular  slot  in  its  upper  part. 
The  throttling  bar  is  of  equal  width  but  of  varying  dei)th  throughout, 
as  its  lower  surface  is  curved.    The  slot  in  the  piston  is  slightly  wider 
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than  the  bar,  and  is  deeper  than  the  greatest  depth  of  the  bar.  The 
curve  on  the  bar  and  the  depth  of  the  slot  are  so  arranged  as  to  give 
with  a  suitable  medium  an  equal  resistance  to  the  movement  of  the 
piston  tiiroughout  the  whole  extent  of  its  path,  which  in  this  case  was 
37  inches. 

Originally  a  pair  of  Belleville  springs  was  inserted  at  the  rear  of  the 
bore,  but  they  were  found  to  be  hurtfiil,  rather  than  an  aid,  to  the  system. 
The  piston  was  connected  by  means  of  a  reverse  cone  and  slight  shrink- 
age to  a  steel  rod  which  passed  through  a  stuffing  box  at  the  rear  of 
the  cylinder,  and  terminated  in  a  screw  thread  to  which  a  stout  eye 
was  attached.  This  eye  was  connected  by  a  pin  to  a  lug  forming  psu*t 
of  a  plate  bolted  to  the  bottom  transom  plate  of  the  flask.  Collars  bear- 
ing trunnions  were  fitted  to  the  front  and  rear  of  the  cylinder,  and  side 
stnips  affixed  to  the  trunnions  projected  well  forward  and  terminated 
in  eyes.  Journals  formed  on  each  end  of  a  crosshead  passed  through 
the  strap  eyes.  The  straps  were  secured  to  the  trunnions  of  the  cylm- 
der  collars  and  to  the  journals  of  the  crosshead  by  spring  pins.  A 
stout  bolt  passed  through  a  hole  in  the  crosshead  and  was  inserted  in 
the  hole  of  a  cast-iron  pintle  block,  being  held  in  place  by  a  nut  screwed 
to  its  lower  end.  The  block  was  placed  on  a  platform  and  held  in  posi- 
tion by  eight  bolts  i  inch  in  diameter.  During  the  firing  the  cylinder 
was  filled  with  neutral  oil. 

The  platform  was  temjiorary  in  its  nature,  and  is  therefore  not 
described. 

The  experiment's  began  December  15, 1890.  when  10-pound  chai'ges 
were  used.  At  the  first  round  the  recoil  was  24^  inches;  at  the  second 
it  was  checked  at  llf  inches.  Examination  showed  that  the  piston- 
was  jammed  in  the  cylinder  by  small  chips  of  metal,  and  that  the  piston 
and  cylinder  were  badly  scored.  A  rivet  in  the  flask,  a  tap  bolt  in  the 
box  for  the  right  journal  of  the  elevating  crosshead,  and  a  bolt  in  the 
right  axle  plate  were  broken.  The  cylinder  and  piston  were  put  in 
good  order  and  firing  was  resumed  on  the  19th  and  continued  on  the 
24th  of  December.  At  the  eighth  round  of  the  series  a  charge  of  13 
pounds  was  fired,  and  the  recoil  which,  with  12  pounds,  had  been  from 
31^  to  32|  inches  was  sharply  checked  at  24|  inches.  The  front  of  the 
carriage  rose  high  and  came  down  with  violence,  breaking  nine  rivets 
in  the  left  side  of  the  axle  plate.  The  cylinder  was  again  examined, 
and  it  was  found  scored  again,  while  the  piston  was  started  ofl'  the  rod. 

Eepairs  were  made  and  the  gun  was  fired  the  ninth  round  of  the 
series  on  January  7.  The  breechblock  was  injured,  and  after  this  round 
had  to  be  sent  to  Watervliet  Arsenal  for  repair. 

After  its  return,  in  firing  the  twelfth  round  of  the  series,  the  piston 
head  pulled  off. 

The  following  changes  were  then  made: 

(1)  As  the  steel  pieces  found  in  the  cylinder  which  abraded  the  pis- 
ton were  supposed  to  be  scraped  off  by  the  Belleville  springs,  they 
were  remov^. 

(2)  The  piston  was  expanded  by  heat,  replaced  on  the  end  of  the  rod 
and  secured  to  it  by  three  screws  parallel  to  the  axis  of  the  cylinder, 
and  halved  into  the  rod  and  the  piston. 

(3)  All  rivets  broken  or  started  were  removed  and  replaced  by  new 
wrought-iron  rivets. 

These  changes  having  been  made  and  preUminary  firing  having  been 
completed,  firing  in  accordance  with  the  programme  commenced  March 
6,  with  a  14-pound  charge  under  0  de^ee  devation. 
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Bivets  broke  from  time  to  time,  some  of  them  showing  hammer 
cracks,  and  where  they  broke  in  the  vicinity  of  parts  subjected  to  the 
greatest  strain  they  were  replaced  by  new  iron  rivets.  In  no  case  did 
the  new  iron  rivets  which  replaced  them  break.  One  bolt  broke  off  in 
the  left  cheek  of  the  carriage  and  showed  a  bad  flaw,  but  firing  was 
continued  without  replacing  it. 

The  firing  was  continued  on  March  19,  when  twenty-fiv^  rounds  were 
fired  as  follows : 

Five  rounds  at  5  degrees. 
Five  rounds  at  10  degrees. 
Ton  rounds  at  15  degrees. 
Five  rounds  at  20  degrees. 

There  was  nothing-  particularly  worthy  of  note  except  that  the  cap 
on  the  journal  box,  which  supports  the  heavy  crosshead  of  the  elevating 
apparatus,  had  a  tap  bolt  which  connects  it  with  the  carriage  broken. 
This  same  bolt  was  broken  several  times,  showing  that  the  construc- 
tion was  very  faulty  and  must  be  modified.  When  the  bolt  breaks  the 
gears  work  stiffly  and  repairs  have  to  be  made. 

On  March  24  five  rounds  were  fired  under  25  degrees  and  one  under 
30  degrees.  At  this  round,  the  forty-ninth  of  the  series,  a  steel  pallet 
inserted  in  the  safety  notch  of  the  carrier  ring  broke  ana  had  to  be  re- 
placed. 

On  March  26  four  rounds  were  fired  under  30  degrees  and  five  rounds 
under  35  degrees. 

This  completed  the  preliminary  trial. 

BEMABKS. 

The  following  breakages  of  rivets  and  boltvS  occurred: 


R4>iin(l 
No. 

Rivets. 

1 

2 

2 

1 

4 

1 

8 

U 

17 

2 

44 

1 

46 
1 

2 

18 

Bo1t«. 

1 

2 

1 

18 

.1 

44 

1 

47 

1 

50 

1 

6 

Location. 


Left  side  flask,  throagli  upper  transom  plate- . 
Kifcht  sideflaHk,  tliroiich  iip|>er  transom  nlnt<^. 
Left  side  flan*k,  througH  upper  transom  plate. . 
Axle  plate,  left  side 

Riffht  side  flank,  thnuiffh  npper  transom  nlate. 
Left  side  flask,  through  upper  (ransom  plate. . 

Broken;  fifte(»i  replaced  with  wrought-ii'ou 
rivets  wliich  did  not  break. 


Tap  bolt  in  Journal  \wx  of  cn>sshead 

Right  side,  through  stiffoner  and  axle  plate. . 
Bolt  and  nut,  leftside,  tliiough  chttek  aiiu  stiff- 
oner. 

Tap  bolt  in  Journal  box  of  crosshead 

On  left  side,  through,  cheek  and  stiflTener 

Tap  bolt  in  journal  box  of  crosshead 


Broken ;  tap  bolts  of  journal  boxes  three  times. 


Remarks. 


Near  elevating  apparatus. 

l)o. 

Do. 
liecoil  sharply  checked. 
Started  before. 
Near  trsil;  not  replaced. 

l>o. 


Replaced. 

Do. 
Not  replaced. 

Replaced. 

Burnt  in  forging ;  not  re- 
placed. 

Not  replacetl,  bec/aut«e  fir- 
ing was  nearly  com- 
pletetl. 
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After  firing  under  35  degrees  the  axle  was  found  to  be  badly  sprung 
downwai'd.  Such  springing  was  not  previously  observed.  The  car- 
riage is,  however,  still  serviceable,  although  if  any  more  firing  is  to  be 
conducted  under  very  high  angles  the  axle  will  probably  become  dis- 
abled. 

The  object.of  this  x>reliminary  trial  was  to  ascertain  as  soon  as  possi- 
ble if  the  carriage  would  iuunodiately  break  down  with  heavy  charges 
under  high  angles,  and  proved  that  it  would  not. 

A  second  programme  was  then  arranged  as  follows: 

15  rounds  at  5  degrees  elevation. 

25  rounds  at  10  degrees  elevation.  ^ 

30  rounds  at  15  degrees  elevation.  ' 

30  rounds  at  20  degrees  elevation. 

20  rounds  at  25  degrees  elevation. 

10  rounds  at  30  degrees  elevation.    In  all  130  rounds. 

No  repairs  were  made  to  the  carriage  before  commencing  this  series 
except  those  indicated  already  in  the  report.  During  this  series  four 
rivets  were  broken  in  the  upper  transom  plate.  At  the  sixty-ninth 
round  the  two  separable  journal  boxes  for  the  crosshead  of  the  elevat- 
ing apparatus  were  ea<jh  rei)laced  by  single  castings  held  in  place  by 
five  bolts  and  nut«  instead  of  by  three  bolts  and  nuts  and  two  tap 
bolts.  The  tap  bolts  broke  several  times,  w^iile  when  bolts  and  nut« 
were  substituted  for  them  breakage  ceased. 

At  tlic  eighty-third  I'ound,  owing  to  the  fact  that  the  carriage  wfis 
fired  with  the  axis  of  trail  sharply  inclined  to  that  of  the  cylinder,  the 
piston  rod  broke  at  the  origin  of  the  screw  thretid  which  connected  the 
eye  to  the  rod,  the  eye  itself  being  a^ssembled  to  the  trail  by  a  pin.  As 
no  steel  rod  was  on  hand  a  wTought  iron  one  was  substituted,  whi(;h 
broke  down  speedily,  and  at  the  ninety-third  round  a  new  steel  rod 
was  substituted  having  a  plus  instead  of  a  minus  thread.  This  rod 
was  satisfactorv. 

The  axle,  which  had  been  sprung  during  the  firing  under  35  degrees, 
Avas  not  straightened,  but  during  the  firing  of  the  one  hundred  aiul' 
thirty  rounds  of  the  last  series  did  not  appear  to  undergo  any  change. 

As  a  result  of  the  tri^l  it  may  be  stated  that  where  broken  rivets 
were  replaced  by  new  ones  carefully  set  the  new  rivets  endured  in  all 
cases,  but  it  is  evident  that  there  is  not  a  suflicient  margin  of  safety,  as 
imj)erf<ectly  driven  rivets  may  sometimes  by  accident  be  inserted.  AH 
rivets,  then,  in  the  upper  transom  ])late  should  be  increased  in  diameter 
from  one-half  inch  to  five-eighths  inch. 

The  other  changes  which  were  made  during  the  firing,  viz,  the  sub- 
stitution of  solid  for  separable  j(mrnal  boxes  and  the  use  of  a  plus  in- 
stead of  a  minus  thread  at  the  end  of  the  piston  rod,  made  during  the 
progress  of  the  experiment,  proNcd  satisfactory.  It  will  be  necessary 
to  change  the  curve  of  the  throttling  bar  to  suit  a  mixture  of  4  jjarts 
of  water  to  1  of  glycerine,  as  this  mixture  should  be  used  in  service. 
It  is  nonfreezing,  and  genernlly  easily  obtained,  while  a  suitable  neutral 
oil  of  a  fixed  specific  gravity  miglit  not  always  be  procurable. 

Firing  under  an  angle  of  35  degrees  will  so  seldom  be  resorted  to 
that  it  hardly  seems  necessary  to  provide  for  it,  but,  if  it  should  be  con- 
sidered essential,  then  the  axle  will  have  to  be  increased  to  4  inches  in 
diameter,  and  made  hollow  to  keep  the  weight  down  to  that  of  the  pres- 
ent one  while  increasing  the  strength  and  stifihess. 

The  experiments  further  indicate  that  a  portion  of  the  metal  of  the 
flasks  between  the  fiout  and  rear  tiansom  plates  may  be  removed  with 
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iwlvantapfc  as  being  snpcrfliious,  hat  tlii«  can  first  be  done  with  the  pres- 
ent can  iage,  and  tested  in  current  firings  for  the  pnx>f  of  guns  and 
prqiectiles. 

In  conclnsion  it  may  be  stated  that  with  the  changes  indicated  the 
carriage  will  be  suitable  for  issue  to  the 'Army  for  such  trials  incident 
to  the  service  as  can  not  be  given  it  at  the  proving  ground. 

The  records  of  the  firings  are  furnished  herewith. 

Respectfully  submitted. 

Charles  Shaler, 
Captain^  Ord.  Bept,  U.  S,  Army. 

(2058-'91.) 
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Record  offiHng  with  S-inok  B.  L,  iiege  rifle  (tteeil),  No.  J,  Watertoum 

[Object  of  firing,  trial  of 


Date. 


1800. 
Deo.  12 


Deo.  16 


Deo.  16 


Deo.  10 


Deo.  24 


P.M. 


A.,  to,. 


C 


o 
)25 


8 


6 


6 


8 


ft 


1.001 


1,002 


1,003 


1,004 

1,006 

1,00« 

1,007 
1.008 


Powder. 


Kind. 


I 


M 


I 


1-1 
o 

V 

§ 
I 

M 


c 


(S 


Weight. 


Lb$.  Oz, 
♦10    0 


*10    0 


•10    0 


*10    0 


t]2    0 


t12    0 

tl2    0 
tl3    0 


Projeotfle. 


Kind. 


•s 


.    ifg     i 


I 


CO 


Weigl-t. 


Lbt,  Ot, 
§44    8 


§44    8 


44    8 


44  11 

6  sand. 


46    0 
§44  10 

§44    8 


§44 


8 
8 


Travel 
of  shot 

in 
bore. 


Jnd!t«ff. 


117.20 


117.20 


118.40 


119.49 


Eleva- 
tion. 


*  108  priams. 


1 128  prisms. 


;  140  prisma. 


O   I 

0  00 


000 


0  00 


000 


0  00 


0  00 

0  00 
0  00 


Preasiire, 

per  square 

inch  of  liore. 


Poundi, 
Leas     than 
24,000. 


5No.2,10,780> 
^No.l.l9,860$ 


No.  1,20,940 


No.  1. 30,000 


§  Natural  walght. 


REPORT  OF  THE  flHIEP  OF  ORDNANCE. 
ArieHol,  at  Sandg  Hook,  N.  J.,  from  December  IX  to  Deeember  £4,  1890. 


«Q'H.-toDpl«a,  potion  a( 


siege  ouTiace  wltli  bydniallo  buf- 
fer.    KMelTsd    fnio    Watervllet 


Aneud  Daceiaber  8 


Fired  trvta  platfbTTn  on  fort  ' 

Find  [dIo  uud  butt,  uotlDD  '. . 

HTdraoUe  oyllndar  leaked  •ligbtly. 

Preeiors  taken  b;  Uest  W.  V.  Glb- 


Becelnd    from    'Wetsnllet 


Fired  from  platform  on  fort  «>]t. 
Fired  Into  HUd  batt.  aectlon  7. 

Before  lODDd  1,M)2  sorew  plug  or  &]!■ 
log  bole  of  ojUnder  replaoed  by 
hnded  bolt  aid  eopper  wuber. 

Find  Into  MDd  batt,  aectionT. 


Pre«iiare«  takea  by  Llent  W.  W.  Otb- 

,on,O.D. 
Firing  ooDducted  b;  tbe  pnwC  officer. 


Imhu 

11 

H 

3 

10 

1 

12 

',i 

\ 

r 

1 

1    flred    into 

und   bolt 


__li*(o»«L 
Obtii  rating  rrii'l 


[>ri!i»iiireHtiikpnhyLIeu 
U.  M.  MiuKk,  O.  D. 
s'Irtna  wiudui!l«d  by  tl 


Ee>dn  of  two  rlvek  in  left  side  of  Bonk  of 

oarriagB  bruken  off. 
Copper  cyllndere  of  £4,000  poundii  initial 

wmprewlou  end  tablae  of  IggT. 


Tint  rirrt  In  fluk  rfgbt  «t<Ie  broken  off. 
Upper  top   bcilt    fOr    uaembllnK    Bbuft 

trokenoffrlgbtelde. 
One  boltonrlgbt  aide  of  Bile  plate  broken. 
CarriaHe  mn  fnto  battery  with  dlffioultT. 
PiDcb  bars  need  under  wheeln. 
Counter  racoil  20]  Inches. 
Copper  Dylindcra  of  18.000  poondi  initial 


Seeofl  nharpiy  checked  at  111  iDcbxn, 
Cylluderremoved rorenunlnatlon.  PI>- 
ton  lieail  found  Jamtned  in  oyllnder  by 


id  oyilnder  badly 


ml^k.le'il 


side,  l^ken 


elevating  opparat 
■  -•"— "-ir  of  5»,00l 

__jd  tables  0 

lulA  battery  with  eligbC  dlf- 

le  plsl«.  lei 


Uarriage  run  Into  battery  with  eligbC  dlf- 
flonl^,  plnob  bars  nsed  nnrier  wbeela. 
Kioe  rlTE^  broken  offaile  pisw.  left  aide. 


found    Boored 
head  started  off  iwl 
Copper  ujllnd. 


lAotan 
„  5:4,000  po 
id  tables  of  IS 
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Date. 


1891. 
Jan.     7 


Mar.    4 


Mar.    6 


A.M. 


P.M 


P.M 


Re<;ord  of  jiring  with  o-inch  B,  L.  siege  rifle  (steel),  No.  1,  Wafertown 

[Olyoct  of  firing,  to  teat 


No. 
of  se- 
ries. 


9 


10 


11 


12 


13 


14 


15 


16 


17 

18 


No.  of 
fire. 


1.009 


1,010 


1,011 


1.012 


1,013 


1,014 


1.015 

1,016 

1,017 
1,018 


Powder. 


Kind. 


f 


a 

o 

V 

00 
CO 


e 

OD 
bi 
P. 


00 

a 


M 

6 


c8 

Q 

99 

as 


a 

o 

a 
P 


Weight. 


Ijbs.Oz. 
12    0 
130  prisma. 


10    0 

108  prisms. 


10    0 

108  prisms. 


13    0 

140  prisms. 


13    0 

140  prisms. 


14    0 

151  prisms. 


14    0 

151  prisms. 


14    0 

151  prisms. 


14    0 

151  prisms. 

14    0 

151  prisms. 


ProjecUle. 

Travel 
of  shot 

in 
bore. 

Eleva. 
tion. 

• 

a 

Weight. 

' 

Lbt.Oz. 
41    8 
3    8  sand 

Inches. 

O       1 

119.49 
119.49 

0  00 

0  00 
0  00 

• 

0  00 
0  00 

000 

0  00 

000 
0  00 

i 

45    0 

42    0 
3    0  sand. 

45    0 

9 

41    8 
3    8  sand. 

,  45    0 

44    8 

8  sand. 

45    0 

2 
1 

41    3 
3  13  sand. 

45    0 

41  12 
3    4  sand. 

'  45    0 

41    0 
4    0  sand. 

1  45    0 

42    0 
3    0  sand. 

'45    0 

45    0  natural 
weight. 

41    6 

3  10  sand. 

45    0 
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JrsentU,  at  Sandff  Hookj  N.  J.,  from  January  7  to  March  6,  189 L 
of  siege-inin  carriage.] 


Pi-cssure  per 

nquare  inch  uf 

bore.- 


Potinds. 


t 


S-2 

0 


'i 


Inch. 

s 

00 


20 


29^ 


3^ 

9 

• 


I 


No.  2.  34,000 


Xo.  2,  34.000 


No.  2,   34,200 


6 

00 


9 

I 


Inch, 
0 


>0J 


23i ;. 


20^ 


20| 


22i 


ei 


i 


13 


U 


13* 
13 

13 
13 


Onn  moanted  on  new  &-inch 
ateel  siefe  carriage,  with 
hydraallo  bnffera.  Ke- 
ceived  flrom  Watervleit 
Arsenal  December  8,  1890. 

374  Inches  recoil  allowed. 
>  Fired  to  sea. 

Obturating  friction  primers. 

Since  last  firing  burrs  re- 
moved tram  piston  head 
and  cylinder,  and  all 
broken  rivets  on  axle  plate 
replaced  by  new  ones. 


Firing  oondncted  by  the  proof 
officer. 

Gun  mounted  on  new  5'inch 
steel  siege  carriage,  with 
hydraulic  buflfer.  Re- 
ceived from  Watervleit 
Arsenal-  December  8,  1890. 

2^  gallons  of  oil  in 

8mce  last  firing  the  cylinder 
was  removeS;  piston  rod 
ground  down  ana  replaced ; ' 
new  face  plate  placed  on 
breechblock ;  slot  in  block 
enlaxjged,  so  as  to  prevent 
pin  m  carrier  ring  frcmi 
bearing  against  side  of 
slot  when  block  was  closed. 

Obturating  friction  primers. 

Firinff  conducted  by  Lieut.  W. 
W.  Uibson,  O.  D.,  assistant 
proof  officer. 


Gun  mounted  on  new  5-inch 
steel  siege  carriage,  with 
hydraulu;  buflfer.  K  e  - 
ceived  from  Watervleit 
Arsenal  December  K,  1890. 

Since  last  firing  the  cylinder 
was  removed,  piston  head 
shrunk  on  piston  rod,  and 
end  of  rod  upset.  Three 
spline  screws  fitted  in  pis- 
ton head  and  rod.  Stuffing 
box  smoothed. 

Full  recoil  is  37^  inches. 

Copper  cylinders  of  32,000 
pounds  initial  compres- 
sion and  tables  of  1800. 

Fired  down  the  beach. 

Full  recoil  is  37|  inches. 

Obturating  friction  primers. 


Firing  conducted  by  Lient.  O. 
H.  Lissak,  O.  D.,  assistant 
proof  officer. 


Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consumption  of  powder, 
sound  uf  projectile  in  flight, 
scattering  of  fragments,  etc., 
and  metrologioaidata. 


Mallet  used  in  otx^ning  breech- 
block. Breecliblotik  tume<l 
slightly  by  discliarge  until 
cam  01  lever  handle  struck 
left  edge  of  notch  in  carrier 
ring.  Lever  handle  partially 
•raiM«Mi.  Cam  and  edge  of 
notch  in  carrier  ring  ba<llv 
unset.  Plate  on  rearof  breech 
block,  bearing  lugs  for  lever 
handle,  cracked  at  base  of 
right  lugopi)OHlte«crew  hole. 
Top  of  mate  face<l  away  from 
block  about  one-sixteenth  of 
an  inch.  Block  and  carrier 
ring  removed. 


Cylinder  leaked  slightly  after 
this  round. 


Piston  head  pulled  off  rod. 


Cast-iron  sleeve  moved  forwanl 
on  tube  three-sixteenths  of 
an  inch. 


Cast-iron  sleeve  went  back  to 
place. 


Two  riveta  broken  off  left  axle 
plate. 

One  bolt  broken  off  left  che«k 
of  carriage.  One  nut  brok«>ii 
off  left  cheek  of  curriage. 
Cast-iron  sleeve  slipped  for- 
ward 8|  inches  and  returned 
toplaca. 
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Reoard  of  JMmg  with  S-inek  B.  L.  tiege  rifle  (Heel),  No.  1, 

[01]|Ject  of  firing,  teat 


No. 

of  He- 

ritta. 

No.  of 
flra. 

Powder. 

Projeotile. 

Travel 

of  Hhoi 

in 

bore. 

Kleva- 
tion. 

Date. 

Kind. 

Weight. 

• 

Si 

Weight. 

1891. 

• 

A.M 

• 

19 

20 
21 

22 
23 
24 
25 

26 

1 
1 

27 

1 

28 
29 
30 
81 
32 

1,019 

1.020 
1.021 

1,022 
1,023 
1,024 
1,025 
1,026 

1.027 

« 

1,028 
1,029 
1,030 
1,031 
1,032 

Dn  Pont  8  black  prismatic,  0. 1.  N. ;  density,  1.800;  12  prisms  in  each  cartridge;  12  prisms  in  cross  section. 

/                                                      ...                                    * , 

Lb».Oz. 
14    0 
151  prisms. 

14    0 

151  prisms. 

14    0 

151  prisms. 

14   0 

151  prisms. 

14    0 

« 

14    0 
U    0 
14    0 
14    0 
14    0 
14    0 
14    0 
14    0 
14    0     . 

Shell  rebanded. 

Lbs.  Ox. 
!  42    0 
3    Oaand. 

Inches. 

• 

O      ' 

5  00 

5  00 
5  00 

500 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
15  00 
15  00 
15  00 
15  00 

45    0 

1 
42    0 
3    Osand. 

45    0 

41    6 
3  10  sand. 

45    0 

42    0 
3    Osand. 

- 

45    0 

42    0 
3    0  sand. 

45    0 

43    0 
2    0  sand. 

45    0 

43    8 
1    8  nand. 

Mar.  19 

45    0 

42    0 
3    0  Baud. 

45    0 

41    0 
4    0  sand. 

45    0 

41    0 
4    U  sand. 

45    0 

~ii    0 
4    0  »and. 

45    0 

41    6 
3  10  sand. 

45    0 

42    0 
3    0  Band. 

45    0 

42    0 
3    0  sand. 

45    0 
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tfattriown  Arsenal,  «<  Sandy  Hook,  N,  J,,  March  19, 1891, 
of  siege-gun  oairiage.] 


Bquare  inch  of 
bore. 


PwnndM. 
No.  2,  83,  MO 


Ineh, 
36i 


37 


80| 


Ko.  2,  34,  700 


3<^ 


34^ 


35 


38| 


36 


35 


36 


32} 


32i 


32} 


3^ 


Us 


•^3 


^ 


o 
.a 

s 
s 


I 

Inch. 
11 


121 


12 


12| 


10 


8 


H 


Onn  mounted  on  new  5-iuch 
siege  carriage,  with  hj- 
draolic  baflen.  Received 
ftrom  Watervleit  Arsenal 
December  8, 1891. 

Bope  fastened  around  breech 
and  elevating  device. 

Fired  to  sea.  Aimed  to  left 
of  8,000-yard8  target. 

Iron  sleeve  fsstsned  to  gun 
with  three  set  screws. 

Qrlinder  leaked  slightly 
after  round  1,031. 


ObtoratingfHction  primers. 

Copper  cylinders  of  32,0U0 
pounds  initial  compres- 
sion and  tables  of  1880. 

Fired  to  sea.  Konnds  1,023  to 

1.025  aimed  to  the  left  of 
8, 000-yards  target;  rounds' 

1.026  to  1,092,  inclusive, 
aimed  to  left  of  1-mile  tar 
get. 

Guiding  fork  on  top  of  ele- 
vaUug  screw  bent. 


Special  remarks  about  each 
fire,  such  as  elfect  on  piece, 
action  of  breech  mechauism, 
consumption  of  powder, 
sound  of  prcjectile  in  Hlght, 
scattering  of  fraguieuts,  etc., 
and  metrolQglcar  data. 


Copper  cylinders  of  82,000 
pounds  initiAl  compression 
and  tables  of  1800. 


Breechblock  opened  with  sUght 
difflcnity.  i^ront  cup  wiped 
off.    Stuffing  box  tightened. 


Front  cnp  wiped  off. 


Rope  removed  from  breech  and 
elevating  device. 


Iron  plate  placed  under  trail 
of  carriage. 


MuBzle  struck  platfomi. 
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Record  of  firing  with  o-inch  B.  L, 


Date. 


1881. 


Mar.  19 


A.M. 


Mar.  19    P.  M. 


Mar.  24  :  A.M. 


8iege  rifle  (ateel).  No,  1,  Jfafertown 

[Olijeot  of  firing,  tcflt 


*•! 


35 


36 


97 


38 


39 


40 


41 


'      42 


43 


44 


45 


4G 


47 


1,034 


1,035 


1,036 


1,037 


1,038 


1,039 


1,040 


1,041 


1,042 


1,043 


1,044 


1,045 


1,04% 


1,047 


i 

>    S3    i 


§ 


n 


B 

« 


ft 

•a 

8 


• 


H 

o 
s 

(C 

n 

I 


■4a 


PoTTder. 

ProjeotUte. 

Travel 
of  shot 

in 
bore. 

Eleva- 
tion. 

Weight. 

rs 

S 

Weight. 

Lbs.Og. 
14    0 

.14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

• 

14    0 
U    0 
14    0 
14    0 
14    0 
14    0 
14    0 

1 

1 

4 

Lbs.Oz. 
41     8 
4    8  sand. 

Inehe$. 

•  •  •«•*«• 

........ 



0     1 
15  00 

15  00 

16  00 
15  00 

15  00 

16  00 
20  00 
20  00 
20  00 
20  00 

46    0 

42    0 
3    0  sand. 

46    0 

40    8 
4    8  sand. 

45    0 

41    8 
3    8  sand. 

45    0 

42    0 
3    0  sand. 

45    0 

42    0 
3    0  sand. 

45    0 

44    3 
13  sand. 

46    0 

42    0 
3    0  sand. 

45    0 

42    0 
8    0  sand. 

45    0 

41  10 
8    6  sand. 

45    0 

2000 

1 

41  10 
3    6  sand. 

45    0 

42    0 
3    0  sand. 

«  •••«••• 

25  00 

45    0 

1 

1 

42    0 
3    0  sand. 

25  00 

25  00 

• 

25  00 

45    0 

42    0 
3    0  saud. 

45    0 

41    0 
4    0  sand. 

45    0 

REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Arsenal,  at  Sandtf  ffooh,  N.  J,,  from  March  19  to  March  Si,  1891. 
of  ftlege-gun  carriage.] 


641 


\ 


VrvnnnTV>  per 

MtluMroincnof 

bore. 


I 


32} 


No.    2,  34,800       33^ 


32i 


33 


32| 


ro.  3,  31.800       32 


32 


33 


31 


s 


Ph 


Gnn  mounted  on  new  5>inch 
Biege  carriage,  with  hy- 
draulic buffer.  Beceived 
fipom  WatorvUet  ArscQal 
Decemiier  8,  1891. 

Obtaratiug  fciotlon  primers. 


Sluift'  bearing  pinion  badly 

iMSUt. 


Special  remarks  about  each 
flre^  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consumption  of  powder, 
sonnd  oi  projectile  in  flight, 
scattering  of  flragments,  etc., 
and  metrological  data. 


One  tap  bolt  in  elevating  gear 
broken. 


;  One  rivet  (nndercnt)  in  trail, 
right  side,  broken. 

I 

! 

One  riret  in  trail,  right  side, 
broken. 


i  Ouo  rivet  in  trail,  right  side, 
!      broken. 


Fired  t4>  sea.    Aimed  to  tb( 
loft  of  1-milc  target.  ^ 


Copper  cylinder  of  32,000 
poundM  initial  coiupreesion, 
and  tables  of  1890. 


Elevating  apparatns   worked 
stiffly. 


Firing  conducted  by  Lieut.  C.  ' 
n.  Whci^lrr,  O.  P.,  assistant 
proof  officer. 


Gun  mounted  on  new  5-inch 
stei'l  siege  carriage,  with 
hydranlie  buffer.  Received 
from  Watervliet  Arsenal 
December  8. 1891. 

Obturating  friction  primers. 

Copper  cylinders  of  32,000' 
pounds   Initial     compres- 
sion and  tables  of  1890. 

Fired  to  sea.  Aimetl  lK'.twe«>n 
Imile  and  3,000-yards  tar- 
get. 


One  rivet  broken  off  trail,  right 
side. 


Tap   bolt 
broken. 


of    elevating    gear 


Two  rivets  broken  off  trail,  left 
side. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  filing  with  5-ineh  B,  L.  siege  iifle  (steel),  Xo.  1,  Watertown 

[Object  of  firing,  teet 


Date. 


1801. 


Mar.  24 


A.M. 


Mar.  26 


No. 

of  86- 

rioB. 


48 


40 


50 


51 


52 


53 


54 


55 


56 


57 


58 


No.  of 
fire. 


1.048 


1,019 


1,050 


1,051 


1, 052 


1, 05.3 


1,054 


1,055 


1,056 


1,057 


1.058 


Powder. 


Kind. 


I 

00 

OS 

2 


a 

Or 


•5 


Si 

o 

o 

a 


B 

%        * 
r        "* 

a, 
ft 


00 


to 

S 

t3 


* 

O 


a 

•»• 
i>i 

o 

.a 


d 

o 

P 


TVwght 


IAm.  Oz. 
14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


Projectae. 


Kind. 


Weight. 


Travel 

of  allot  i  Eleva- 


in 
bore. 


tion. 


41    8 
3    8  sand. 


IveheM. 


45    0 


.a 
u 


.a 

CO 


41    0 
4    0  sand. 


45    0 


44    0 
1    0  sand. 


45    0 


43    0 
2    0  sand. 


45    0 


45    0  natural 
wei^jlit. 


42 

0 

3 

U 

45 

0 

42 

8 

2 

8 

45 

0 

43 

^ 

2 

0 

45 

0 

43 

~0 

2 

0 

45 

0 

sand. 


sMnd. 


sand. 


sand. 


42    0 
3    0 


45  0 

^2~0 
3    0 

46  0 


sand. 


sand. 


O        I 

25  00 


30  00 


30  00 


30  00 


30  00 


30  00 


35  00 


35  00 


35  00 


35  00 


35  00 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 

Ar9muU,  at  Sandy  Hook,  N.  J,,  from  March  U  to  March  e6, 1891, 
of  siege-gun  carriage.] 
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\ 


Pressure  per 

square  incn  of 

bore. 


Pcundt. 


No.  3,  34,  770 


31g 


32i 


No.  3.  35.  290      31^ 


31 


304 


'.'>(S\ 


30} 


Gun  mounted  on  new  &-inoh 
steel  siege  carriage,  with 
hydraulic  buffer.  Koceiyed 
from  WatervUet  Arsenal, 
December  8, 1891. 


Since  last  flrins  shaft  bear> 
ingpiulon  stnughtenedand 
burrs  removed. 

Broken  bolts  and  riveti  re- ' 
placed  by  now  ones. 


Firing  conducted  by  Lleuk  W. 
W.  6ibM>n,  O.  D.,  assistant 
proof  meet. 


Obturating  friction  primers. 
Fired  to  sea. 

Guiding  fork  on  top  of  ele- 
vating sorew  straightened 
before  this  firing. 

Copper  cylinder  of  32,000 
pounds  uiitiAl  I'ompression 
and  tables  of  1880. 


Firing  conducted  by  Lieut.  C. 
B.  Wheeler,  O.  D.,  assistant 
proof  officer. 


Special  remarks  about  each 
flr«k  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consumption  of  powder, 
sound  Of  projectile  in  flight, 
scattering  offragments,  etc, 
and  metrologicaTdata. 


One  bolt  broken  off  left  side 
of  carriage. 


Elevating  sear  worked  stiffly. 
Comer  of  steel  piece  let  into 
carrier  ring  on  left  side  of 
recess  broken  off  for  a  length 
of  \  inch. 


Iron  plate  used  under  trail  was 
removed.  First  primer 
failed. 


Tap  bolt  of   elevating    gear 
broken. 


Elevatiiic  screw  became 
Jammed.  Could  be  turned 
with  difficulty. 


Breechblock  opened  n  ith  diffi- 
culty. 


Front  cup  wiped  off  and  oiled. 
Breechblock  opened  easily. 


i 


544 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  icith  S-inch  B.  L.  siege  Hfle  (sieel),  oVb.  i,  Watertoum 

[OI\ieot  of  firing,  test 


Date. 

• 

No. 
of  ftre, 
with' 

car- 
riage. 

No.  of  , 

Powder. 

Prcijectilo. 

Eleva- 
tion. 

Pressure  per 

square  inch  of 

bore: 

Are. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

P.M... 

A.M  .. 

59 

60 

61 
62 

63 

64 

65 

66 

87 
68 

69 
70 
71 
72 
73 
74 

i      75 

76 

77 

1,059 

1,060 

>    1,061 
1,062 

1,063 

1,064 

1,065 

1,066 

1,067 
1,068 

1,069 
1,070 
1,071 
1,072 
1,073 
1,074 

1,075 

1,076 
1,077 

i 

a 
p« 

.H 

?$ 

*^  c 

1^ 

g.2 

..a 

dr. 
gi 

P. 

1 

- 

00  C 

9  « 

d^ 

a'- 

H 

2  « 

«a 

c  i-  o 

ft.       •« 
ITS   5 

Jp      I 

Lbs.Oz 
14    0 

14    0 

14    0 
14    0 

14    0 

14    0 

14    0 

14    0 

14    0 
14    0 

14    0 
14    0 
14    0 
14    0 
14    0 
14    0 

14    0 

14    0 
14    0 

• 

i 

s 

■I- 

i 

a 

1 

» 
V 

Lbs.  Oz. 
43    0 
2    Osand. 

o    / 
500 

5  00 

5  00 

5  00 

« 

6  00 

10  00 
10  00 
10  00 
10  on 

Poundg. 

45    0 

41    0 
4    Osand. 

45    0 

45    0  natural 

- 

43    0 
2    Osand. 

45    0 

43    0 
2    Osand. 

Apr.    3 

45    0 

44    8 

8  sand. 

45    0 

41    8 
3    8  sand. 

45    0 

43    0 
2    Osand. 

« 

45    0 

45    0  natural 

weight. ' 
45    0  natural  i  10  00 

... 

weight. 

45    0  natural 

weight. 

45    0  uaturul 

5  00 

weight. 
45    0  natural       5  00 

weight. 
45    0  natural  1    5  00 

woight. ! 
45    0  natural       5  00 

m 

weight. 
39    0 
6    Osand. 

10  00 

• 

10  00 

10  00 
10  00 

May    1 

'    45    0 

1    38    0 
7    0  sand. 

i 
i 

1    45    0 

45    0  natural 
-     -  weight. 

42    0 
3    Osand. 

45    0 

HEPORT  OP  THE  CHIEF  OF  ORDNANCE. 
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Ar9enal,  at  Sandy  Hook,  X.  J,,  from  April  S  to  May  Ij  1891. 
of  siege-^n  carriage.} 


Gnii  moanted  on  new  5-iDch  »te«l  nioge  cRiTiacp. 
with  hydraulic  bufier.    Kt^ceivml  from  \N'at«rvUet 
A»«iiia  December  8,  1890.    Obturating  friction 
Inches.  I      primers. 
24| 


25^ 


25J 

25| 

29f 

28{ 

28] 

281 
29^ 


24J 

244 

24i 

25 

234 

29 


.S]MM*inl  remarks  about  earh  fire,  snoh  aa 
etfiM'tonpfece,  action  of  breecb  mech* 
aniam,  couHamptiou  Of  powder,  oound 
of  proje(;tiie  in  llij^ht,  scatterine  of 
fragmenta,eto.,and  metrologicaldota. 


Fired  down  the  beach.    Aimed  to  the  left  of  1-miie 
target. 

Broken  bolt  in  left  cheek  of  carriage  replaced  bj 
new  one  before  thia  firing. 


After  this  firing  It  was  found  that  the  recess  in 
left  side  of  carrier  ring  was  badly  burred. 


Elevating  screw  found  burred.    Burrs  removed . . . . 

Firing;  conducted  by  Lieut.  C.  B.  Wheeler,  O.  D., 
assistant  proof  ofHccr. 

Gun  mounted   ou  new  5 -inch  steel  siege  carriage 
with    hydraulic  butler.     Keci'ivcnl  from  TVater- 
vliet    Arsenal    December  8,  1890.     Obturating 
friction  primers. 


Oi'eechblock  opened  with  diflDculty 


Front  cut    wiped  oft*.     Breechblock 
opened  easily. 


28 


29 

28 


Laniard  broko. 


Since  last  firing  a  piece  of  steel  If  inches  long,  f4 
of  an  inch  M-ide,  ajid  /«  of  an  inch  thick  was  (love- 

;  (     titilod  into  left  side  of  recess  in  carrier  ring. 

j  \  Fired  down  the  beach.  Aimed  to  the  left  of  1-mile 
target. 


Two  new  brass  boxes  fitted  to  elevating  shaft  be- 
fore this  firing. 


WAR  91— yoL  m- 


■35 


a^POET   OF   THE    CHIEF    OF   ORDNANCE. 
^eeofi  of  firing  xnith  S-i*ak  B.  L.  $%age  rifle  ((feci),  2fo.  1,  Wattrtmott 
[Otdect  of  Briag,  la  tert 


I 


llj 


Kind.         VelKbl. 


ITUA^ 


wfighi. 
^  weight: 


Ko.   1,   3S,«S0 


EEPORT  OF  THE   CHIEF   OF  OBDNiOifeE. 
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Arsenal,  at  Sandy  Hook,  N,  J,,  from  May  1  to  August  S,  1891, 
5  inch  siege  oarrtago.]    . 


Recoil. 


Indies. 
2^ 


29 


28| 


28i 


29 


Gim  mounted  on  new  6*]noh  steel  siege  carriage, 
witli  hydraulic  buffer.  Beoeived  firom  Watervhet 
Arsenal  December  8,  1890.  Obturating  friction 
primers,  model  1887. 


291 

20^ 

29 

29 

29) 

29 


32 


254 
24| 

25 
25 


25 
32 


Fired  down  the  beach.  Aimed  to  the  left  of  1-mile 
target. 


Firing  conducted  by  Lieut  C.  B,  Wheeler,  0.  D., 

assistant  proof  officer. 
Gun  mounted  on  new  steel  siege  carriage,  with  hy 

dranUo  buffers,  deceived  £rom  'Watervleit  Arse 

nal  December  8, 1880. 


Special  remarks  about  each  fire,  such  as 
effeat  on  piece,  action  of  breech  liiech- 
anism,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
firagmente,etc.,and  metrological  aa.tA 


Slight  leakage  at  front  end  of  cylinder 
in  stuffing  Doz. 


Lanyard  broke.    Primer  failed. 


Lower  bolt  on  left-band  side  of  tran- 
som broken. 

Piston  rod  broke  at  beginning  of 
threads  near  lug  on  carriage. 


Before  this  firing  a  new  piston  rod,  made  of 

wrought  iron,  was  put  tn  cylinder. 
^,  gallons  of  oil  in  cylinder. 
Arodtosea. 
Obturating  firiotion  primers. 


Piston  rod  scratched,  and  slightly  bent. 


ITirine  conducted  by  Lieut.  C.  B.  Wheeler,  O.  D., 
assutant  proof  officer. 

Gun  mounted  on  new  steel  siege  carriage,  with  hy< 
draulic  hpffer.  Beceived  fh>m  Watenrliet  Arse- 
nal December  8, 1890. 


Before  thin  firing  a  new  piston  rod  made  of  steel 
was  put  in  cylinder,  edges  of  stuffing  box  of  cyl- 
inder rounded  off,  threaded  end  of  piston  rod  in- 
oreaaed  in  diameter  ^  inch.  Bore  and  thread  in  < 
croeahead  of  cylinder  enlarged  to  correspond  and 
deepened  |  inch. 

2)  gallons  ox  oil  in  cylinder. 


Piston  rod  broke  ai  beginning  of 
threads  near  lug  on  carriage ;  carnage 
turned  completely  over  sideways, 
due  to  numing  on  platfbrm. 


Piston  rod  beginning  to  $ooiro. 


Cylinder  at  rear  end  leaked  slightly 
after  this  roond. 
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EEPOIfcT  OF   THE   CHIEF   OF   ORDNANCE. 


Beoord  of  firing  tHth  o-inoh  B.  L.  siege  rifle  (8t€el)j  2fo.  1, 

IDUJeut  of  flriuc  test  af 


Date. 

• 

A.   H. 
P.    M. 

No. 

of  fire 

with 

car- 
riage. 

No.  of 
fira. 

Powder. 

Projectile. 

Eleva- 
tion. 

Pressure  per 

square  inon  of 

bore. 

Kind. 

Weight 

IA>8.  Oz. 
14    0 

14    0 

14    0 

14    0 
14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

Kind. 

'Weight. 

1891. 

98 
99 

100 

101 

108 
104 
105 
106 
107 
108 
109 
110 
Ul 
112 
113 

1,098 
1,099 

1.100 

1,101 
1,102 

1,103 

1,104 

1,105 

1,106 

1,107 

• 

1,108 
1,109 
1,110 
1,1U 
1,112 
1,113 

Do  Font's  blAok  prismatic,  0. 1.  N. ;  density,  1.800 ;  151  prisms  in  each  cartridge,  12  prisms  in  cross  section. 

1 

I 

Lbt.  Oz. 
45    0 

0   / 
10  00 

10  00 
10  00 

Ptnmdt. 

41    0 
4    Osand. 

Ang.    3 

45    0 

41    0 
4    Osand. 

45    0 

45    0  natural 
weight. 

15  00 

15  00 
15  00 
15  00 

43    0 
2    Osand. 

45    0 

42    0 
3   Osand. 

45    0 

41    0 
4   Osand. 

45    0 

43    0 
2    0  sand. 

15  00  j J'. 

45    0 

15  00 
15  00 
15  00 
15  00 
15  00 
15  00 
15  00 
15  00 

42    0 
3    Osand. 

•  • 

45    0 

41    0 
4    Osand. 

A                         tfk 

A.ug.    3 

45    0 

48    0 
2   Osand. 

45    0 

41    0 
4    0  sand. 

45    0 

41    8 
8    8  sand. 

45    0 

41    0 
4    0  sand. 

45    0 

41     8 
3    8 

45    0 

42    0  sand. 
3    0 

•    45    Q 

L 
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Watertoitm  Arsenal^  at  Sandy  Hook,  2^,  J.,  August  3, 1891, 
giego-gvui  carriage.] 


Recoil. 


Inehet, 
31| 

82i^ 


31| 

9^ 

33| 
83| 
33t 
33| 
88| 
83| 
33} 
881 


Gnxi  mounted  aa  new  steel  siege  carriage,  with 
hydraulic  buffer.  Beceived  ftom  WatervUet  Ar- 
senal December  8, 1890. 


Copper  cylinders  of  82.000  ponnds  initial  compres- 
sion and  tablm  of  1800. 
'  Fired  to  sea. 

Obturating  friction  primers. 
Cylinder  leakage  1  pint  In  12  rounds. 


Special  remarks  about  each  tire,  such  as 

.  effect  on  piec>e,  a^'tion  of  breech  mech* 

'  anism,  consumption  of  powder,  sonnd 

of  projectile  in  flight  scattering  of 

fn^ments,etc.,andmetrological€bita. 


Leakage  at  rear  end  of  cylinder  ln> 
creating. 


I  One  pint  of  oil  added  before  this  round. 


Fifth  nut  tnm  rear  on  right-hand  ddo 
of  trail  broke. 
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REPORT   OF   THE   CHIEF   OF   ORDT?AKCE. 


Record  of  firing  with  5-inch  B.  L,  siege  rifle  (steel),  No.  /,  Watertown 

[OlQcet  of  firing,  test 


Bate. 


1891. 


Aug.  3     P.  M. 


Aug.  4 


Ko. 

of  Are 
with 
car- 
riage. 


A.  M.    i 


114 


115 


116 


117 
118 


lift 


No.  of 
fire. 


120 


121 
122 


123 


124 


125 


■     128 


129 


1,114 

1,115 

1,116 

1,117 
1,118 
1,119 

1,120 


1,121 
1,122 

1,123 

1,124 

1,125 


Powder. 


126  I    1, 126 


127  i    1, 127 


1, 128' 


1,129 


Projectile. 


Kind.     Weight    Kind. 


is 

0)  to 

^^ 

M   - 

5  « 


to  « 

a-^  CO 

P 


Lb$.  Oz. 

\     14    0 


I 

.s 

a 

^ 

o 

•'•IH 

o  ♦* 

•s  s 

-a  a, 
•"I 

.gSj 

■♦S'Q 
09 


g 


(§ 


14    0 


14    0 


14    0 
14    0 

14    0 


1 


CO 


14    0 


14    0 
14    0 


14    0 


14    0 


14    0 

14    0 


14    0 


14    0 


14    0 


9i 


Weight. 


Lbi,Ot, 
42    0 
3    0  sand. 


45    0 


42    0 
3    Osand. 


45    0 


42    0 
3    0  sand. 


45    0 


45    0  natural 
weight. 


45    0  natural 
weight. 


42    8 
2    8  Band. 


45    0 


45    0  natural 
weight. 


45    0  natural 
weight 


Eleva- 
tion. 


O       ' 

15  00 


16  00 


15  00 


PxeBSurener 

square  inon  of 

bore. 


Pounds. 


15  00 
15  00 
15  00 


15  00 


No.  1,    88,200 


No,  1,    36,320 


42    0 
3    0  sand. 


I    45    0 

41    0 
4    0  sand. 


o 
s 


=  is 

£  3 

ft;--. 


So 
cc 


45    0 


41    0 
4    0  sand. 


45    0 


45    0  natural 
weight. 


15  00 
15  00 


15  00 


15  00 


41    4 

3  12  sand. 


45    0 
3    0  («and. 


45    0 


41  15 
8    1  sand. 


45    0 

41    4 
3  12  sand. 


45    0 


15  00 
15  00 


15  00 


15  00 


20  00 


No.  1,  84,  MO 


k 
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Arsenal,  at  Sandy  Hook,  X»  J,,  from  August  5  to  AuguBt  d,  1891, 

of  stege-gnti  carriage.] , 


Rec4>il. 


Ifuiua. 
3^ 


38| 


Gail  monnt^d  on  new  steel  siege  C4trrlage,  with  hy- 
draulic ImiTer.  R«H'«iYed  from  Watarvuet  Ane- 
nal  December  8, 1800. 


33} 

33| 
38| 
33| 

33} 


30 


82i 


32i 


32 


8^ 


38 


82J 


84 


Leakage  of  cylinder  ooears  a*  the  moment  of 
completion  of  retnm  of  caniage  to  battery. 

Fired  to  aea. 

Copper  cylinders  of  82,000  pooada  initial  com- 
preaaion  and  tabka  of  1880. 


Firing  oondnoted  by  Lieut.  W.  "W.  Gibson,  O.  D., 

asaiatant  proof  ottoer. 
Gnn  monnted  on  new  S-inoh  ateel  siege  carriage 

with  hydranlic  buAir.  SecelTedfrom  waterrliet 

Ananal,  December  8, 1880. 
Obturating  friction  pnnMra. 


I J 


Fired  to  sea. 


Special  remarks  abcnt  each  Are,  saoh  as 
effect  on  piece,  act  ion  of  breech  mech- 
anism, oonsnmption  of  powder,  sound 
of  pn\|ectile  in  flight,  sca^erins  of 
fragments,  etc.,  anametrologicalc&ta. 


Breechblock  opened  with  diflienfty. 


Fourth  rivet  in  bottom  of  trail  right 
hand  side  broken;  fracture  showed 
the  rivet  had  been  partly  brok«« 
Home  time. 


Two  nrimers  failed ;  wires  of  prlm«rB 
pulled  out. 


Two  primers  failed ;  wires  of  primers 
pulled  out. 


One  and  one'half  pints  of  oH  added  to 
cylinder. 
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Becord  of  firing  wiih  5-in6Ii  B,  X.  Bteye  rifle  (steel) f  No,  7, 


•  Date. 

t 

No. 

of  lire 
with 
car- 

riaj^e. 

IBOl. 

130 

1 

« 

131 

1 

1 

I  132 

1 

133 

134 

I 

135 
136 

137 

Ang.  4 

A.M... 

188 
139 

1 

140 
141 

1 

1 
142 

143 

144 

Povrdor. 


No.  of  I 
fire. 


1,130 


1,131 


1,132 


1,133 


1,134 


1,135 


1,136 


1,137 


1,13S 


1.139 


1,140 


1,141 


1,142 


1,143 


1,144 


Kind. 


o 

§ 

90 

ae 

8 


I 


p. 


•a 


o 

a 


O 
o 


■I 


c 


Weight 


14    0 


14    0 


PrciJectile. 


Kind. 


I 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


Weight 


41  11 
8    5  sand. 


45    0 


4]  10 
3    6  aand. 


45    0 

41    5 
3  11  sand. 


45    0 


41    5 
3  11  iiand. 


'9 

a 

I 

ta 


H 

? 

e 


«; 


45    0 

41    8 
3    8  sand. 


45    0 


41    8 
3    8  sand. 


45    0 


41  13 
3    3  sand. 


45    0 


41  11 
3    5  sand. 


45    0 


41    8 
3    8  sand. 

45    0 


41    6 
3  10  sand. 


45    0 


41    7 
3    9  saml. 


45    0 


41  15 
3    1  sand. 


45    0 


41  10 
3    6  sand. 


43    0 


41    5 
3  11  sand. 


45    0 


41  13 
3    3  sand. 

45    0 


Tji„.-     Pressure  iier 
i?l««    1  Bquare  inch  of 
'^'"°-  bore. 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


!  20  00 


20  (^ 


I 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00    » 
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Watertown  Arsenal,  at  Saudjf  Hook,  K.  J.,  AnguBt  4y  1S91, 


Iwocoil. 


Incket. 
34 


34J 


34 


332 


33i 


33i 


30i 


33} 


33| 


34 


33| 


34 


332 


34 


33} 


Gun  moanted  on  new  6-inoh  ateel  siege  oarriM;e, 
idth  hydraalio  buffer.  Kecoired  firom  WAter\-iret 
Anenal  December  8»  1890.  Obtarating  friction 
primers. 


V  I'M  red  to  sea 


Special  remarks  abont  eiioh  fire,  snch  as 
effect  on  piece,  action  of  breeph  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flight,  SAatteriiig  of 
firagments,  etc^and  metrological  data. 


First  primer  fidled;  wires  of  primer 
pulled  out. 


One  and  one-half  x)iAtB  of  oil  added  (o 
cylinder. 
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Beoord  of  fiHne  vltK  fi-f nok  B.  L.  riege  t^  (.»t«*i),  ^o-  i 


HB 

1,14 

™ 

1,M 

1« 

1.1 

,« 

1.1* 

US 

1.M 
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Ar$enal,  at  Sandy  Hook,  N,  J.,  August  4, 1891 — Gontinaed. 


Recoil. 


Special  remarkflaboat  each  fire,  each  a« 
effectOD  pieoe,  aotion  of  breeoh  mech- 
anism, conanmptioii  of  powder,  toimd 
of  prqjectile  In  flight.  Mattering  of 
fragments,  etc.,aad  metrologioaldata. 


InchtM. 
34 


34 


Gun  mounted  on  new  5-inch  steel  siege  carriage,  with  • 
hydranlic  buffer.  Aeoeiyed  firam  WatervUet  * 
Arsenal  Beoamber  S»  1880. 


33i 


I 


33]  '  Fired  to  sea 


33 


33 


33} 


firing  oondnoted  br  Lient.  W.  W.  Gibson,  O.  D., 
assistant  proof  officer. 


Key  of  eleratlng  shaft  drhrsn  oat. 


Kew  key  pnt  in  derating  shaft.  One 
pint  or  oil  added  to  cTitnder.  Piece 
Droken  oat  of  cam  of  lerer  handle. 
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Record  of  firing  icith  S-incfi  B.  X.  iHfle  {9teel)j  No.  1, 

[Ol^eet  of  firing,  test 


Date. 


189L 


Ang.  13     A.  H. 


Aug.  13 


P.M 


I  No. 
|of  lire 
with 
car- 
riage 


152 


153 
154 
165 

156 
157 
168 


159 

160 
161 

162 
103 
164 


165 


166 
1«7 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 


No.  of 
fire. 


1,152 


1,153 
1,154 
1,155 

1,166 
1,157 
1,168 


1,159 

1,160 
1,161 

1,162 
1,163 
1,164 


1,165 


1,166 
1,167 
1,168 
1,169 
1,170 
1,171 
1,172 
1,173 
1,174 
1,175 
1,176 
1,177 
1,178 
1,179 
1,180 
1,181 
1,182 
1.183 
1,184 
1.185 
1,186 
1,187 
1,IB8 


Powder. 


Kiud. 


Projectile. 


1A)S. 
14 


14 
14 
14 

14 
14 
14 


14 

14 
14 

14 
14 
14 


14 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


Kind. 


CO 


I 

& 

H 


& 


T 


Lh*. 
45 


45 

45 
45 

46 
45 
45 


46 

45 
45 

45 
45 
45 


45 


45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
46 
46 
46 
45 
46 


Includ- 
ing 
sand. 


Lbt.  Oz. 
S    0 


3  0 
3  0 
8    0 


2  Q 

3  1 
8    7 


8  11 

S  11 
3    0 


3 
3 
8 


0 

4 
6 


2  10 


3  6 

8  6 

3  4 

3  8 

8  4 


3 
3 
3 
3 
3 


7 
7 
1 
3 
0 


8    6 
3    6 


8 
8 
2 
3 


4 
4 
9 
1 


8  2 
8  0 
3  6 
8  U 
3  8 
8  8 
8  10 


Elera- 
tioji. 


PreasnTO  per 

square  Inch 

of  bore. 


o  / 
20  00 

Pornids. 

20  00 

20  00 

20  00 

20  00 

20  00 

20  00 

26  00 
25  00 

No.  1  —  35,300 

25  00 

26  00 

1 

25  00 
25  00 

25  00 

25  00 

25  00 

25  00 

25  00 

25  00 

25  00 

25  00 
25  00 

25  00 

25  00 

25  00 

25  00 

25  00 

30  00 

30  00 

30  00 

80  00 

30  00 

80  00 

80  00 

80  00 

SO  00 

30  00 

REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


557 


Watsrtown  Arsenal,  at  Sandj^Hookf  N,  /.,  AmqumI  IS,  1891, 
of  dege-gnn  ouriage.  ] 


Becoil. 


83 


384 

33 

83i 


334 

83 

33^ 


m 

3U 
80} 

81 
31 
82| 


32| 


Wind, 

strength  and 

direction. 


o 

s 


1 


Gon  mounted  on  6-incli  steel  siege 
carriage,  with  hydraolio  buffer. 
Becoiyed  from  Watervliet  Afsenal 
December  8, 1890. 


Obturating  friction  primers. 


Since  last  flring  a  piece  of  steel  has 
been  dovetailed  in  cam  of  lever 
handle. 


Fired  to  sea. 


Leakaffe  at  rear  bead  of  cylinder 
oontuines  at  the  moment  of  com- 
pletion of  carriage  to  battery. 


Special  remarks  abont  each  fire,  each  as 
eifect  on  piece,  action  of  broeeh  mech* 
aninm.  ronnnmption  of  powder,  fM>und 
of  projectilo  in  lliglit,  su'att^'.riug  of 
fragments,  etc.,  and  mctrological 
data. 


Left  side  of  cam  burred  slightly  after 
this  round. 


Obturating  friction  primers. 


Fired  to  sea. 


Firing  conducted  by  Lient.  W.  W. 
Gibson,  O.  D.,  assistant  proof 
officer. 


Copper  cylinder  of  32,000  pounds  ini. 
tlal  compression  and  tables  of  1800. 

At  mom^it  of  returning  cylinder  head 
to  battery;  cylinder  leaked  freely. 

One  pint  of  oil  added  to  cylinder. 

Seventh  rivet  in  left  side  of  trail  bro- 
ken. Fracture  showed  rivet  to  be 
defective. 


Ord  52 


Pr-ATE  I. 


Appendix  35  1891. 


Appendix    3  6. 


BEPOBT  ON  TESTS  OF  HOTCHKISS  S.S-INCH  SHRAPNEL. 

(Twenty-one  plates.) 

Sandy  Hook  Provino  Ground, 

S^tember  28^  1891. 

SiB:  I  have  the  honor  to  report  that,  in  compliance  with  instructions 
from  your  office  dated  May  12, 1891,  X  have  made  the  necessary  firing 
tests  of  fifty  3.2-inch  Hotchkiss  shrapnel  received  at  this  post  for  trial. 
These  shrapnel  have  the  chamber  for  bursting  charge  in  front,  and 
very  brittle  cast-iron  se])arators  between  the  balls.  There  are  9  sep- 
arators in  all;  in  7  of  them  hemispherical  cavities,  slightly  larger  in 
diameter  than  the  balls,  are  formed  in  their  upper  and  lower  surfaces; 
they  are  also  further  weakened  by  6  radial  cuts  extending  nearly  to 
the  center.  These  cuts  are  not  formed  in  the  separator,  which  is  located 
in  the  same  cros^  section  as  the  band  of  the  projectUe,  and  the  bottom 
separator  has  cavities  only  on  its  upper  surface.  The  balls  are  inclosed 
in  the  hollow  spheres  formed  by  the  two  contiguous  separators.  There 
are  7  layers  of  18  balls  each,  or  162  balls  in  all.  The  diameter  of 
the  balls  is  half  an  in(;h.  They  are  made  of  a  composition  of  90  per  cent 
lead  and  10  per  cent  antimony;  weight  of  eaeh  ball,  about  280  grains. 
The  body  of  the  shrapnel  is  composed  of  three  parts,  the  cast-iron  head 
or  grenade  containing  the  chamber  space  for  a  bursting  charge  of  3 
ounces  rifie  powder,  the  cast-steel  base^  and  the  wrought-iron  cylinder. 
These  parts  are  screwed  together,  and  it  is  understood  that  by  shrink- 
age the  cylinder  is  made  to  compress  the  separators  so  as  to  produce 
in  them  initial  cracks.  Longitudinal  grooves  are  cut  in  the  cylinders 
to  facilitate  breaking  up. 

If  we  assume  that  a  segment  of  a  separator  could  be  broken  into  two 
parts,  each  "A''  separator  could  furnish  13  fragments,  including  the 
central  circular  portion,  the  "C  separator  would  furnish  7,  and  the 
"B'^  1,  or  109  fragments  in  all,  including  base,  cylinder  (6  fragments), 
grenade,  fuse,  and  band.  The  number  of  balls  is  163;  therefore  the 
maximum  number  of  balls  and  fragments  available  from  each  shrapnel 
is  271. 

The  tests  were  conducted  to  determine  generally  the  value  of  this 
shrapnel  for  service,  and  also  with  a  view  to  a  comparison  of  the  results 
with  those  obtained  with  shrapnel  having  the  bursting  charge  in  rear 
and  balls  imbedded  in  planter  of  Paris. 

A  range  of  4,000  yards  was  considered  the  maximum  necessary  at 
which  to  test  the  efficiency  of  the  shrapnel,  and  in  order  that  the  results 
might  be  affected  as  little  as  x)ossible  by  elements  not  due  to  the  shrap- 
nel themselves,  a  sensitive-point  {jercussion  fuse,  specially  prepared  at 
Frankford  Arspnal,  w^  used  throujghout  the  tests,  the  time  bursts  being 
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U 


ML 


.  I 
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If 
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caused  by  firing  thrpugli  a  1-inch  board  screen  placed  at  the  required 
distance  in  front  of  the  targets  to  be  liit.  In  this  manner  the  action  of 
a  perfect  time  fuse  was  assimilated. 

The  weight  of  the  shrapnel,  including  fuse  and  bursting  charge,  was 
13  pounds  6  ounces,  and  as  the  position  of  the  band  was  1.25  inches 
from  the  base,  the  charge  was  reduced  1  ounce  as  compared  with  the 
charge  used  with  common  shell,  in  which  the  bend  is  0.G25  inch  from 
the  base,  and  the  chamber  space  is  correspondingly  greater. 

The  following  testd  were  conducted  as  required  by  the  instructions: 

(1)  Firings  with  ftiU  charges  at  a  range  of  1,000  yards  to  determine 
the  cone  of  dispersion,  the  screen  being  placed  at  such  distance  in  front 
of  the  target  that  the  pattern  will  be  defined  on  the  target.  For  this 
a  screen  of  1-inch  boards,  18  by  13  feet,  was  placed  115  feet  in  front  of 
the  1,000-yards  target,  the  dimensions  of  which  were  11  by  52  feet.  In 
this,  as  in  all  other  test-s,  various  sighting  shots  were  taken,  using  the 
charge  of  3  pounds  11  ounces  and  common  shell  weighted  to  13  pounds 
6  ounces.  Four  shrapnel  were  fired,  1  of  which  nussed.  The  screen 
was  then  moved  to  90  feet  from  target  and  2  shrapnel  fired.  The 
results  are  shown  in  Table  I,  and  also  in  the  plotted  targets  attached 
to  this  report.  With  the  screen  115  feet  from  target,  257  hits  were  ob- 
tained with  3  shrapnel,  or  about  30  per  cent  of  the  maximum.  At  90 
feet  the  number  of  hits  with  2  shrapnel  was  237,  or  43  per  cent  of  the 
maximum.    (See  also  Test  3.) 

(2)  Firings  through  a  screen  for  time  bursts  with  full  charges,  at  a 
series  of  targets  at  ranges  of  1,760  and  3,000  yards,  to  determine  num- 
ber of  hits  and  penetration.  For  the  mile  range  the  screen  was  made 
24  by  40  feet,  and  the  targets,  four  in  number,  each  6  by  52  feet,  were 
so  placed  that  the  distances  between  screen  and  targets,  respectively, 
were  75  feet.  Seven  schrapnel  were  fired,  3  being  lost.  The  re- 
sults are  arranged  in  Table  II.  The  total  number  of  hits  was  601,  or  56 
I>cr  c^nt  of  the  maximum.  At  3,000  yai'ds  the  screen,  30  by  40  feet, 
and  targets,  6  by  52  feet,  were  placed  at  intervals  of  60  feet.  Eleven 
shrapnel  were  fired  at  this  range,  of  which  6  were  ineffective.  Of 
these  six,  1  was  lost  by  striking  the  telegraph  wires  and  bursting 
about  60  feet  in  front  of  gun ;  2  were  percussion  bursts  in  front  of 
screen;  2  broke  up  in  gun,  and  1  missed  targets  and  screen  and 
struck  the  ground  without  bursting.  The  two  percussion  bursts  were 
both  peculiar  in  their  action.  The  first  struck  ground  6  feet  in  front  of 
screen;  it  then  burst  and  fragments  expended  their  force  by  cutting 
and  tearing  away  the  lower  boards  of  screen,  but  few  fragments  being 
found  in  first  or  second  targets.  The  second  stnick  the  ground  25  feet 
in  front  of  screen.  It  burst  into  very  few  fragments,  and  a  large  por- 
tion of  the  shrapnel  was  picked  up  entire.  The  grenade,  fuse,  and  ''B^' 
separator  were  gone,  but  a  large  portion  of  the  cylinder  still  adhered  to 
the  base,  and  by  bending  over  at  its  forward  end  held  between  it  and 
the  base  a  large  number  of  balls  and  smaU  fragments.  With  the  5 
eflfective  shrapnel  844  hits  werex)btained,  or  62  per  cent  of  the  number 
possible.    The  results  are  arranged  in  Tables  II  and  III. 

(3)  Firing  through  a  screen,  with  reduced  charges,  against  a  laige 
target  at  short  range,  to  assimilate  a  range  of  4,000  yards  with  full 
charges,  to  determine  priiudpally  the  penetration  power  of  the  balls 
and  fragments  at  that  range. 

For  this  test  the  charge  used  was  15  ounces,  corresponding  to  a  cal- 
culated velocity  of  760  feet.  The  gun  was  placed  75  feet  from  screen 
and  the  latter  75  feet  from  target.    The  target  was  increased  in  height 
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to  16  feet  and  the  results  are  contained  in  Table  IV.  These  results,  in 
connection  with  the  first  test,  assist  in  forming  an  idea  of  the  nature 
of  the  cone  of  dispersion  produced  by  the  bursting  of  these  shrapnel. 
The  depth  of  penetration  varied  from  part  of  an  inch  to  1^  inches,  as 
shown  by  the  table. 

(4)  Firings  for  percussion  bursts  on  striking  ground  in  front  of  a 
large  target  with  fuU  charges  at  a  range  of  1  mile.  Seven  shrapnel 
were  used  in  this  test,  but  only  2  effective  shots  were  obtained-  The 
first  struck  the  ground  70  yards  in  front  of  target,  and  63  hits  were 
obtained;  the  second  about  25  yards  nearer,  and  140  hits  were  recorded, 
as  shown  in  Table  V. 

Throughout  these  tests  the  firings  were  conducted  in  a  very  skillful 
manner  by  Lieut.  W.  W,  Gibson,  Ordnance  Department. 

CONCLUSIONS. 

An  examination  of  the  results  obtained  in  these  tests,  as  exhibited  in 
the  tables  and  drawings  appended,  shows  that  these  shrapnel  possess  a 
high  order  of  merit  as  regards  bursting  effect  for  ranges  up  to  4,000 
yards,  both  with  respect  to  the  number  oi  balls  and  fragments  produced 
and  their  effectiveness.  The  greater  proportion  of  the  balls  and  frag- 
ments entire  passed  through  or  were  imbedded  in  the  targets,  and  were 
well  distributed  over  them.  The  "indents''  were  not  sufficient  to  pro- 
duce dangerous  wounds. 

Of  the  34  shrapnel  fired  6  broke  up  in  the  gun.  An  improvement 
in  the  design  of  the  shrapnel  or  in  the  quality  of  the"  material  used 
in  its  construction  appears  to  be  desirable.  The  only  weakness  ol^serv- 
able  in  the  design  is  due  to  cutting  away  the  material  of  the  cylinder 
to  make  place  for  the  band.  It  may  be  that  the  breaking  uj)  is  due  to 
faulty  coustructiori  at  this  point. 

Incidentally,  the  accuracy  of  these  shrapnel  at  the  various  ranges  Was 
determined  as  compared  with  the  service  projectiles  for  3.2-inch  rifle. 
In  general  it  may  be  said  that  the  accuracy,  while  fair,  was  not  as  good 
as  with  the  latter.  Uniformly  the  elevation  required  was  great-er,  the 
flight  of  the  projectile  was  somewhat  more  erratic,  and  was  not  quite 
as  smooth  and  regular  as  with  the  service  projectile. 
Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
GaptaiUj  Ord.  Depty  U.  8.  Armyy  Commanding^ 

The  Chief  op  Ordnance,  U.  S.  Aemy,  . 

Washingt4m^  B.  0. 
(6646-'91.) 

Note. — Since  the  date  of  the  above  report  thirteen  shrapnel  have 
been  fired,  ten  of  them  for  accuracy  at  the  mile  target,  as  compared  with 
the  accuracy  of  an  equal  number  of  service  projectiles.  Throughout 
these  firings  no  fuses  were  used,  and  none  of  the  shrapnel  broke  up  in 
the  gun,  from  which  it  may  be  inferred  that  at  least  a  portion  of  the  six 
premature  explosions  recorded  in  report  were  due  to  the  extreme  sen- 
sitiveness of  the  fuses  used,  rather  than  to  any  fault  of  material  or  con- 
stniction  in  the  shrapnel.  The  mean  deviation  of  the  shrapnel  from  the 
center  of  4mx)act  was  2.9  feet,  while  that  of  the  service  shell  was  4.32 
feet ;  with  the  shrapnel,  however,  there  were  four  misses,  which  were  not 
t4iken  into  account  in  calculating  the  lucau  deviation.  The  center  of  im- 
l)act  was  very  low  on  the  target;  if  it  had  been  brought  higher  by  usihg 

WAR  01— vol  hi oG 
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a  greater  angle  of  elevation  these  misses  would  probably  not  have  oc- 
curred, but  the  deviation  would  have  been  greater  than  2.9  feet.  With 
the  service  shell  there  were  no  misses,  the  angle  of  elevation  being  the 
same,  and  in  all  cases  it  was  noted  that  a  greater  elevation  was  re- 
quired for  the  shrapnel  than  for  the  shell.  The  performance  of  the 
shrapnel  was,  however,  Excellent,  and  indicates  that  the  word  "fair/' 
as  used  in  the  report,  does  not  adequately  express  the  actual  value  of 
the  shrapnel  as  regards  accuracy. 

Frank  Heath, 
OaptaiUj  Ord.  Bepty  U.  8.  Army. 
(8128-^91.) 


Table  I. — Besulta  with  five  RotokkUe  3,S-inoh  shrapnel,  to  determine  ooneof  diepereUm,  etc, 
[Screen  18  by  13  feet,  115  and  90  feet  ftom  target  and  1,000  yards  from  gun.] 


Target  115  feet  from  screen: 

Snrapnol  No.  1 

Shrapnel  No.3 

Shrapnel  No.  4 

Tarset  90  foet  from  screen : 

Slirapnel  No.5 

Shrapnel  No.6 


Total  with  6  shrapnel. 


Point  stmck,  from 
center  of  screen. 


o 


Feet.    Fut. 


I 


8 
5 


2 
1 


H 


Feet. 
5 


H 


HitA. 


Balls. 


•a 
% 

u 


61 
64 
52 

78 
81 


821 


% 


I 


1 
0 
0 

12 
17 


80 


I 


4 

2 
4 

0 
0 


Fragmentfl. 


t 


23 
21 
14 

27 
19 


y)  I  104 


•S 


4 
0 
6 

3 

4 


26 


d 


0 
2 

0 

0 

1 


63 
08 
76 

115 
122 


494 


Shrapnel  Ko.  2  missed  aoreen  and  target;  atmok  groand  in  nw  and  burst. 
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Tabus  II. — Seauli  with  four  Sotchkiaa  S.iS-i7Mh  shrapnel  to  determine  number  of  hits, 

penetration,  etc. 

[Soreen  40  by  24  feet;  aoreen  and  targets  25  yards  apart  and  1,780  yards  from  gun.] 


Shrapnel  Na  1  (number  of  hits,  175) : 

First  target 

Second  tiu*gct 

Third  target 

Fourth  target 

Shrapnel  No.  2  (nim)l>er  of  hits,  164) : 

First  target 

Second  target 

Third  target 

Fourth  target 

Shrapnel  No.  5  (number  of  hits,  152) : 

First  target 

Second  target 

Third  target 

Fourth  target 

Shrwpnel  No.  7  (namber  of  hits,  110) : 

First  target 

Second  target 

Third  target 

Fourth  target 


Total  with  4  shrapnel 


Point  struck, 

from  oenter 

of  soreen. 


Feet. 


'  «  «  ■  I 


^     0 


o 


Feet, 
8 


11 


3 


^ 
S 


Feet. 


Hits. 


Balls. 


(25 
45 
15 

4 

'•OS 

19 

6 

0 


313 


2 

4 

'? 

8 
0 
1 
0 

0 
2 
9 

4 

0 
4 

4 

3 


I 


0 
2 
0 
0 

7 
1 
2 
2 

6 
6 
6 
3 

2 
2 
2 
2 


42 


Fragments. 


r 


35 

10 

2 

0 

18 
8 

1 
0 

8 
4 

0 
0 

9 
8 

4 
1 


93 


I 


2 

4 
3 
0 

20 
1 
0 
0 

10 
7 
5 
1 

6 
1 
1 
0 


61 


5 


1 

6 
1 
0 

0 
7 
2 
0 

0 

10 

2 

0 

1 

12 
2 
2 


48 


75 
73 
23 

4 

113 

87 

12 

2 

28 
68 
84 
22 

85 
40 
21 
14 


601 


Shrapnel  Kos.  8  and  6  broke  in  gun.    Shrapnel  No.  4  broke  np  by  striking  telegraph  wire  50  feet  from 
g»ui. 
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a  greater  angle  of  elevation  these  misses  would  probably  not  have  oc- 
curred, but  the  deviation  would  have  been  greater  tlian  2.9  feet.  With 
the  service  shell  there  were  no  misses,  the  angle  of  elevation  being  the 
same,  and  in  all  cases  it  was  noted  that  a  greater  elevation  was  re- 
quired for  the  shrapnel  than  for  the  shell.  The  performance  of  the 
slirapnel  was,  however,  Excellent,  and  indicates  that  the  word  "fair," 
as  used  in  the  report,  does  not  adequately  express  the  actual  value  of 
the  shrapnel  as  regards  acciiracy. 

Frank  Heath, 
Captain,  Ord.  Dept.  XI.  S.  Army, 
(8128-'91.) 


Table  I. — Results  with  five  JECotehkiss  S,S'inoh  shrapnel,  to  determine  ooneof  dispereionf  etc. 
[Sonsen  18  by  13  feet,  115  and  90  fbet  from  target  and  1,000  jrards  from  gun.] 


Target  115  feet  from  screen: 

»nrapDol  No.  1 

Shrapnel  No.3 

Shrapnel  No.  4 

Target  90  foet  fr^m  screen : 

Snrapnel  No.  5 

Shrapnel  No.6 


Total  with  5  slirapnel. 


Toint  atmok,  from 
center  of  screen. 


Feet.    Feet, 

4¥        2 
7  1 


8 
5 


H 


Feet. 
5 


U 


HltA. 


Balls. 


•a 

9 


51 
64 
52 

73 
81 


821 


1 

0 
0 

12 
17 


80 


I 


4 
2 
4 

0 
0 


Fragmenta. 


I 
I 


23 

21 
14 

27 
10 


ip  I  104 


I 


4 
0 
6 

8 
4 


26 


a 

I 
I 


0 
2 

0 

0 

1 


3 

I 


83 
98 
76 

115 
122 


494 


A 


Shrapnel  No.  2  missed  screen  and  target;  atrook  groond  in  nw  and  bant. 
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Table  II. — Result  with  fowr  Hotchkiss  S,i^'inoh  shrapnel  to  determine  number  of  hits, 

penetrationf  etc, 

[Soreen  iO  by  24  feet;  screen  and  targets  25  yards  apart  and  1,780  yards  ftom  gun.] 


Shrapnel  Na  1  (number  of  hits,  175) : 

First  target 

Second  tiu*got 

Third  target 

Fourth  target 

Shrapnel  No.  2  (noniber  of  hits,  16i) : 

First  target 

Second  target 

Third  target 

Fourth  tarset 

Shrapnel  No.  5  (number  of  hits,  152) : 

First  target 

Second  turget 

Third  target 

Fonrth  ttfget 

Shrapnel  No.  7  (number  of  hits,  110) : 

First  target 

Second  target 

Third  target 

Fourth  twget 


Total  with  4  shrapnel 


Point  struck, 

from  center 

of  screen. 


Feet. 


^     0 


o 

I 


Feet. 
3 

11 


8 


a 

S 


Feet. 
4 


6 


Hits. 


Balls. 


r35 

45 

15 

,  4 

'•OS 

19 

6 

0 

r  9 

39 
13 
14 

ri7 

18 
8 
6 


318 


I 

I 


2 
4 

'3 

8 
0 
1 
0 

0 
2 
9 
4 

0 
4 
4 

3 


S 

ti 

9 


0 
2 
0 
0 

7 
1 
2 
2 

6 
6 
6 
3 

2 
2 
2 
2 


42 


Fragments. 


r 


85 

10 

2 

0 

18 
8 
1 
0 

8 
4 

0 
0 

9 
8 

4 
1 


03 


-i 


2 

4 
3 
0 

20 
1 
0 
0 

10 
7 
5 
1 

6 
1 
1 
0 


61 


5 

I 
I 


1 
8 
1 
0 

0 
7 
2 
0 

0 

10 

2 

0 

1 

12 
2 
2 


48 


75 

73 

23 

4 

113 

87 

12 

2 


08 
84 
22 

85 
40 
21 
14 


001 


i 


Shrapnel  Kos.  8  and  6  broke  in  gun.    Shrapnel  Ko.  4  broke  np  1^  striking  telegraph  wire  50  feet  from 
giia. 
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[Scrgen  W  br  M  ftati  N 


m  and  UrgeU  X  ymtit  >| 


Point  struck,  from 


Shnn>De1Ka.  ^Iimnibarot  Ula.lS):' 
Shrapiii'l  Na.!t(Dumberofhita,l);l 


irapurl  Ns.  4  (nnnibcr  oriiiU,  121) : 


Fuunh  UrgeC 

Jlfllitnrgel 

Iingmel  No. A  (uuniber  orbfta,21T): 


J,rwnBlNo.8(Duii 
First  Urget,... 
Seoonil  iitrget  ■  ■ 


TlilrdtHiget.. 

JSbnpnol  >'». » (nuiuiKVof  hit&  £»)';' 

Fiml  tiiTget 

S«»ndtArR«t 

FoVirth  target M'.!!"'.'!!'.'!!'^!!' 

SUmpnol  No.  ll'{iiuiuii*Vi.r  WM^M)':' 
Flint  tai^ 

TMratBIeet"/"///^'.'.'.'.'.'.'.".'.'.. 

Fonrth  turgot 


ISlnir1igmiiDil2«r»el 
Sbrapna  Nn.  1  ]iur>t  < 
RhriipnelNo..Saiidl 
Sbrapinl  So.  7  atrnok  pm 


Drean  i  oat  uid  lore  itway  bonda.    PeroiualOD  btmrt. 

hint  ofsoroen.    rorcOHlOD  bnrat. 

iriUiig  tolegraph  wirea  U  foot  in  front  of  pm. 

Ifkcila  [n  rBRTof  target*]  diduatbuit. 
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Table  IV. — JResuH  with  three  llotchkiss  S,S-inoh  ehrapuely  io  determine  penetration  at 

dyOOO  pards  and  cone  of  dhprrtiiou. 

[Screen  18  l^  13  feet,  75  feet  from  turget  and  75  feot  from  gun.] 


Shmpnul  No.  1. 


Shrapnel  No.  3. 


Shrapnel  Ko.  3. 


Totid  with  3  shrapnel 


Point  Btmck, 

from  center 

of  tar|{ot. 


I 

-•J 


Ft. 
1 


I 


FL 


•  •  •  • 


8 


C 
S 


FL 
2 

2 


H 


"1 


20. 


105 


Hita. 


Balls. 


Embedded. 


i -inch... 62?  p^ 
-inch...  25  **• 

t inch... 06) 
inch... 23  >  121 
l|<inch..  2) 


finch... Oil 
I-inoh...lO 
1-inch... 25 
U-inch..  5 


M31 


310 


J8 


8 


-& 


■■! 


13 


33 


Fragments. 


Smbedded. 


i -inch... 26) 
•inch.  ■■  i> 
•inch...  3) 
t -inch... 431 
•inch...  4 
-inch...  5 
If  inch..  3 
li-inch..  2. 

finch...  54 
1-Inch...  3 
If  inch..  3 


83 


67 


60 


150 


a 


10 


10 


13 


33 


TotaL 


183 


220 


233 


645' 


Table  V. — ReBultt  with  two  Moickkiae  S.iAn6h  ahrapnel, — Percussion  bursts, 

[Target  1  mile  from  gnn.] 


Point  stmck— 

Number  of  hits. 

BaUs. 

Fragments. 

• 

1 

63 
140 

• 

1 

1 

1 

i 
1 

« 

1 

70  Yards  in  front  of  tarirct 

60 
80 

2 

7 

0 
2 

9 
20 

2 
13 

0 
0 

Stmck  iron  pole  130  feet  in  front  and  a 
little  to  the  rijrht  of  tariEet 

Total  with  2  ahrapnel 

130 

0 

2 

2» 

15 

0 

203 

Shrapnel  No.  1  stmck  {ground  in  front  of  target.    Did  not  burst 
Shrapnel  No.  3  struck  ground  70  feet  in  tiront  of  target.    Did  not  bonk 
Shrapnel  No.  4  struck  ground  15  feet  in  rear  of  target.    Bamt. 
Shrapnel  No.  5  and  6  broke  up  in  gnu. 
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Record  of  firing  mth  S.^4nch  B.  L.  rifie  (sled).  No,  SO, 

[Object  of  firing,  to  test 


1 

No.  Of 
fire. 

Powder. 

Projectile. 

Wind 
allow- 
ance 
(points). 

Eleva- 
tion. 

Pressore  per 

square  iucli  of 

bore. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

• 

^La  XL*  •  •  • 

347 
348 
849 
350 
351 

852 

t 

353 
354 

• 
rH 

1 

■ 
rH 

i 
1 

M 

M 

i 

s 

Lb9.  Oz, 
3    12 

3    12 

3    11 

3    11 

3    11 

3    11 

3    11 

3    11 

I 

i 

a 

*                     « 

i 

1 

1 

> 

Lbs.  Oz. 

,  12    8 

16  aand. 

Sight. 

o     / 
0    5 

0  5 

1  5 
1    2k 
1    2i 
1    2| 
1    2i 
1    2 

Fovnds. 

No.   3,  33,060 
No.   3,  33,785 

13    « 

13    1 

5  sand. 

18    0 

13    8 

3  Band. 

13    6 

12  12 
10  aand. 

Aug.    7 

13    6 

12  14 

8  sand. 

i  13    6 

13    1 

5  sand. 

13    6 

13    2 

4  sand. 

13    6 

13    1 

5  sand. 

13    6 
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WaiervUst  Arsenal,  at  JSandy  Hook,  N.  J.,  Atigutt  7, 1891. 
HotohkiM  ahraiMiel.] 


Wind, 

Rtrength  and 

dlrectioii. 


I 

9 
J 

8 

•4a 

I 


TelMcopioftiglitased.  Firedtobnnt 
on  paHAing  throngh  screen  115 feet 
from  1,000- vardB  target.  Sighted  to 
the  left  eoge  of  screen.  Size  of 
screen  18  feet  hj  18  feet,  made  of 
] -inch  boards.  Sfseoftargetllfeet 
by  52  feet,  made  of  1-inoh  Doazds. 


Special  remarks  about  each  Are,  snob  as 
efibct  on  piece,  action  of  breech  meclian- 
ism,  consumption  of  ))owder,  sound  of  pro- 
jectile in  flight,  scattering  of  Aragmenta, 
etc.,  and  metrological  data. 


Wanning  charge.    Fired  to  sea. 


Sighting  shot.  Stmck  l.OOO-yards  target  5| 
feet  above  and  23  feet  to  the  right  ot  EuU'a- 
eye;  missed  screen. 


Sighting  shot.  Missed  soreen:  struck  1,000- 
yarda  target  6  feet  above  and  15  feet  to  the 
right  of  buU's-eye. 


Sighting  shot.    Stmok  4  feet  above  oenter 
of  screen. 


Sighting  shot.    Struck  3^  feet  abore  center 
of  screen. 


Sighting  shot.    Stmck  5  feet  to  the  left  and 
o  incMS  under  center  of  screen. 


Sighting  shot.  Missed  screen;  sighted  left 
edge  of  screen,  half  point  to  right  for 
wmdage. 


Sighting  shot    Missed 
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Seeord  of  firing  ailh  S.S-inckB.  L.  r(fle(s(cei),  A'u-  *fi,  WatenUtt 


No.  of 

Powdw. 

Prtjectile. 

Elfl. 

Fll»!. 

DAte. 

~. 

T 

, 

Kind. 

wdeht. 

Kiud. 

WolgUl. 

tlon. 

1801 

Ua.Oi. 

L»t.Oz. 

o   ; 

3611 

3    11 

i 

13    3  aheU  and  niic. 

a  powder,  bursting  riinrgo. 

1  ai 

1 

-H 

A.Bg-    7 

A.M.... 

1 

1 
1 

5Sfl 

3    11 

1 

la    S  BbeU  ud  faae. 

3  powdor.  iMirBtiBg  rlnrge 

1    2i 

t 

1 

1 

3    U 

1 

13    «iii<'ludlnE«ind. 

1    S 

358 

e 

3    11 

i 

1    «le*d. 

358 

§ 

3    It 

i! 

11    HBlimpnel. 

Spl^wdw,bur.llBgfb„gr. 

1    6 

111 

AnK-    8 

A.M-... 

1 

— 

111 
P 

2 

- 

3 

si 

3    11 

11 

13    OiDCludbsiuid. 

" 

m 

-■ 

3    I! 

1 

12    Blshrapnsl. 

1     2 

lis 

i 

1 

3  ]Hiwder,  burating  chiirg«.' 

Ss.1 

lu 

1? 

-<^B 

13    5i 

_;l 

O 

|3 

1« 

Jl 

13    fiinrludlDKiaiid. 

m 

3    11 

£■ . 

apowdijr.bnnUnKcbwge. 

1    2 

l^i 

Aug.    B 

P.M.... 

|5 

If 

jS 

13    ( 

ll 

Ii 

|s 

M 

£     I 
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Arsenal,  at  Sandy  Hooky  N.  J,,  from  Augast  7  to  An/jint  S\  ISi^L 


Wind,  strength  and 
direotion. 


a 

•M 


Cannon  friction  prim- 
ers, model  of  1887. 
Telescoplo  Bight 
used.  Fired  to  burnt 
on  passins  throuch ' 
screen,  115  feet  In 
iVont  of  1,000-yards 
target. 


Fired  to  burst  on  pass- 
ing through  screen,  90 
feet  in  fhrnt  of  1,000- 
yaxda  targets 


Special  remarkH  about  each  Arts  auch  as  effect 
ou  piece,  action  of  brooch  ii>e<ihtuiiHin,  cou* 
sumption  of>)>owder,  nnund  of  projectile  in 
flight,   Btiftltcring   of  fragments,   etc.,   and 


raetrological  data. 


Sighted  at  leA  edge  of  screen.  Shrapnel 
stmck  5  feet  to  left  and  0  inches  above  center 
of  screen ;  burst  on  passing  through ;  83  hits 
on  target,  as  follows : 

Ball!  paiwod  through  target 51 

Ball  embedded  in  target 1 

Balls  made  mark 4 

Fragments  passed  through  target 2J 

Fragments  enibedd<Ml  in  target 4 

Total Is 

Shrapnel  missed  both  screen  and  target. 
Struok  ground  behind  target  and  burst. 


Sighting  shot.    Stmok  bottom  of  soreon  and 
lower  edge  of  target. 


Sighting  shot.    Stmck  target  8  feet  above  and 
2  feetlo  the  right  of  bnlrs-eye. 


Stmck  aoreen  1^  feet  above  and  2  feet  right  of 
bnll's-eye ;  burst  on  passing  through ;  08  hits 
on  target,  as  follows : 

Balls  passed  through  target 64 

Balls  made  mark , 2 

Fragmonta  passed  tlirongh  tan;et 21 

Fragments  embedded  in  target 9 

Fra^ents  made  mark 2 

Total 98 

Stmck  ground  about  300  feut  in  rear  of  target. 


Sighted  halfway  between  middle  of  screen 
and  left  edKO.  Struck  4  feet  above  and  1  foot 
to  the  right  of  bull's-eye ;  70  hits  on  target,  as 
follows : 

Balls  paased  through  target 52 

Ballsmademark 4 

Fragments  through  target 14 

Fragments  embedded  in  target 6 

Total "to 

Sighting  shot.  Struck  upper  right-hand  cor- 
nw  ofDuirs-eye  2  feet  from  «'.eut»r. 


Shrapnel  struck  soreoi  to  the  left  of  bull's-eye 
1^  teet  from  oenter;  115  hits  on  target,  as  fol- 
lows: 

Balls  passed  through  target 73 

Balls  embedded  in  target 12 

Fragments  throuffh  target 27 

Fragments  embedded  in  target 8 

Total Hi 
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IttMrd  Qf firing  tnlh  S-S-iHcli  B.  L.  riJU  (tiee!).  No.  ffl, 


Poviln.       \                      Projectile. 

Ete- 

IMo. 

■iK' 

EJsd.   Wtlght. 

Kind. 

-Weigl.t. 

as 

tLtlOi 

iM 

^i 

3    11 

11 

13    S  inelndtag  .flna. 

w 

Is 

12    Tsbmimal. 

Aug.  10 

A.M.-, 

Jl 

a  powdnr,  bursting  cbsrge 

'a 

m 

P 

U    • 

n 

.is 

'"' 
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Watervliei  Arsenal,  at  Sandy  Hook,  N.  J.,  August  10, 1S91. 


Wind 

allow- 

aqco 

(noinU 

right). 

Wind,  stimglhand 
direction. 

Special  remarks  abont  each  fire,  snch  as  eflbct 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  iu 
flight,  scattering  of   ft-agmenta,  etc,  and 
metrological  data. 

0 
0 

• 

s 

1 

1 

Sighting  shot    Struck  screen  4  feet  above  and 
4  feet  10  inches  to  the  right  of  bull's^e. 

Shrapnel  stmok  screen  S  feet  aboTo  and  18 
inches  to  the  right  of  bull's-eye  and  burst; 
122  hits  on  tarm,  as  follows: 

Balls  pasaedlhroQgh  target 81 

Balls  embedded  in  target 17 

Fragments  through  target 18 

Fragments  embedded  in  target 4 

Fragment  made  mark 1 

Total .....122 

Fired  to  barai  on  patt- 
ing through  screen,  90 
feet  in  firont  of  1,000- 
yarda  target. 

Firing  condncted  by 
Lieat.  W.  W.  Gibson, 
O.  D.,  assistant  proof 
officer. 

« 
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Becord  of  firing  vtith  3.£-inek  B.  L.  rii)«  («fM')<  ^o-  iS, 
[OUeot  uf  flring.  to  tett 


" 

WiDd 

Dale. 

No. 

'■ 

wiier. 

Vrx,y-e\i\f. 

Ele. 

Mi,w- 

tin. 

Rind. 

Wdght. 

Kind. 

Weight. 

Uoa. 

righl). 

1881. 

3« 

LUOt. 

1 

Ut.Ui. 

12  10 

12  (and. 

13  e 

2IS 

■     -i 

3    11 

220 

1 

Suiid. 

, 

"    ' 

1 

3« 

1 

120 

l' 

•  Mud.- 

13    S 

_ 

1    11 

II 

la    5  .hrapiiel. 

220 

i' 

Bri'diBwdw.    bnrstlng 

i 

Is 

— —     .:LiirgB. 

s*- 

Ss 

' 

il 

o 

H 

j 

If' 

|5j 

Aug.  « 

F.M 

1 

1 

ill 

1 

3TO 

3 

3    11 

*. 

12  13 

Bund. 

22" 

ft 

371 

1 

il. 

ill 

a 

i 

:i  p..M<Vr,  liuniling  charge. 

2  21 

A 
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Waiervliet  Arsenal,  at  Sandjf  Rooh,  N.  J.,  August  19, 1891. 
Hotchkiss  fthiapnel.] 


FeH. 
14 


14 


14 


Wind,  atreof^th 
and  direction. 


U 


14 


14 


o 

s 

s 

a 


Qnn  moiAted  on  BaiBngton 
Bteei  field  carrlace  Ko.  4; 
old  Bpind-spring  Drake  on 
left  wlMel;  Mw-apring 
brake  on  right  wheel. 
Cannon  friction  primers, 
model  1887.  Tdescopio 
sight  osed. 


Fired  to  borst  olT  passing 
tlurough  screen  1  mile 
fromgnn.  Aimed  at  np- 

E)r  I^  edge  of  screen, 
istanoe  between  each 
target,  76  feet. 


Fired  to  burst  on  passing 
through  screen  1  mile 
from  giin.  Aimed  at  up- 
per leA  edge  of  screen . 


V    -* 


Firini:  comluotcjl  h\  Lieut. 
W.W.  Gibson,  O.D. 


Special  remarks  about  each  Hre,  such  as  effeci 
on  piece,  action  of  breech  mechanism,  eon- 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragmenta,  etc.,  and 
metrological  data. 


Sighting  shot.    Stmek  the  gronnd  25  yards  iu 
rear  and  10  feet  to  the  right  of  soreen. 


Sighting  ^bo«.    Struck  screen  1  foot  above  and 
.  12  feet  left  of  center. 


Sighting  shot.    Struck  screen  4  feet  abore  and 
8  feet  left  of  center. 


Shrapnel  stmek  soreen  3  feet  below  tod  4  f«*ct 
IfiTt  of  center;  bunit  on  passing  through  flrttt 
tamt,  76  feet  from  soreen ;  75  nits : 

BaUa  passed  through  target 35 

Balls  embedded  in  target 2 

Pragmonts  passed  through  target 35 

Fragments  embedded  in  target 2 

Fragment  nuide  mark 1 

Second  target,  15C  feet  from  screen;  73  hits : 

Balls  passed  through  target 45 

Balls  embedded  in  target 4 

BaUsmademark 2 

Fragments  passed  through  twgct Ill 

Fragments  embedded  in  targei 4 

Fragments  made  mark 8 

Third  target.  225  feet  from  soreen;  23  hits: 

Balls  passed  through  target 15 

Balls  embedded  in  target 2 

Fragments  passed  through  target 2 

Fragments  embedded  in  target 3 

Fragment  made  mark 1 

Fourth  target,  800  fleet  from  screen;  4  hits: 
Balls  passed  through  target 4 

Sighting  shot;  struck  (  feet  oelow  and  on  Une 
with  center  of  soreen. 


Shrwnel  struck  screen  11  ftet  below  and  1  foot 
left  oi  oenter;  sighted  at  upper  left  edge  of 
screen;  burst  on  passing  through  screen. 

First  ta^t,  75  fert  from  Si'reen ;  113  hits : 

Balls  passed  til  rough  target 65 

Balls  embedded  in  target 3 

Balls  made  mark 7 

Fragments  passed  thi-ough  target 18 

Fragments  embedded  In  target 20 

Second  target,  150  feet  frvm  screen ;  37  hits : 

Balls  passed  through  target .'.  19 

Balls  embedded  in  target 6 

Ban  made  mark 1 

Fragments  passed  through  target 3 

Fragment  embedded  in  target 1 

Fragments  made  mark 7 

Third  target,  225  foot  from  soreen ;  12  hits : 

Balls  passed  through  target 6 

Ball  embedded  in  target 1 

Balls  made  mark 2 

Fragment  through  target 1 

Fragments  made  mark 2 

Fourth  target,  300  feet  from  screen ;  2  bits : 
Balls  made  mark 2 


REPORT  OF  THE  CUIEF  OF  ORDNAHCB. 

Bteord  of  firing  wi(A  S.a-inah  B.  L.  riJU  (»i«I),  Jfo.ffi, 
[Oldaet  of  ailath  U  lert 


Powder, 

Prt-kTlik. 

wind' 

D.te. 

No. 

aOov- 

Are. 

Kind. 

WalRbt. 

Kiiid. 

Wnlyl.t, 

II  oil. 

ngbtl. 

,-. 

372 

";-s 

-1 

Lb:  Oz. 

llTOd. 

;« 

A 

873 

■" 

i 
1 

SipowdBT.buratlngchiirc.- 
13    Si 

iia 

A 

87* 

.  .1 

Si 

^i  powder,  banting  ohu-ge 

221) 

A 

S7S 

3    11 

TTT 

2  2B 

A 

s 

3(  powder,  bursting  ehuree 

Si 

IS    8i 

i 

-    

1 

11 

1 

it 

i 

It 

■3 

& 

Aug,  20 

A    SI, 

378 

■5 

1 

-i 

id 

1 

227 

A 

'^15  Sana. 

il 

1 

"-■ 

A. 

.„ 

a 

.11 

11 

31  puwcler,  bunting  obarg* 

,» 

A 

ITS 

U    11 

■  1*  sand. 

ass 

" 

"ITi 

w 
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Wdtervliet  Arsenal,  at  Sandy  Hook,  N,  J*,  August  SO,  1891, 
Uotrhkiss  shrapnel.] 


ReooU. 


F€«t. 

16| 


11* 


U 


Wind,  atrength 
ftnd  direction. 


11 


12 


12 


11* 


3 

o 

S 
s 

1 


Gnn  monnted  on  BniBngton 
ete«]  Held  carriage  (light), 
'So.  17;  old  spinJ-spring 
brake  on  left  wheel;  bow- 
sprxne  bcake  on  right 
wheel.  Cannon  ArictTon 
primers,  model  1887.  Tel- 
eeoopiA  sight  naed. 


Fired  to  burst  on  passing 
throQgh  screen  1  mile 
ftom  gun.     Distance' 
between  eaoh  target, 
76  feet. 


Fired  to  buraton  passing 
through  screen  1  mile 
firom  gun .  Aimed  at  the 
upper  left-hand  comer ' 
ox  screen.  Distance 
between  each  target, 
76  feet. 


Special  remarks  about  each  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  et4'.,  and 
metrological  data. 


Sighting  shot, 
center. 


Struck  screen  8  feet  below 


Shrapnel  burst  in  gun. 


Shrapnel  struck  telegraph  wires  60  feet  In 
fh>nt  of  gnn.  No  signs  of  burst  noted  netr 
gnn  or  at  target. 


Shrapnel  strack  screen  8  fbet  above  center  of 
screen  and  burst  on  passing  through  first 
target,  75  feet  from  screen ;  28  hits  : 

Balls  passed  through  target 9 

Balls  made  mark 6 

Fragments  passed  through  target 8 

Fragments  embedded  in  tar>ret 10 

Seeond  target,  150  feet  fttim  scn^n;  08  bits : 

Balls  through  target 80 

Balls  embedded  in  target 2 

Balls  made  mark 6 

Fragments  pasaed  through  target 4 

Fragment*  embedded  in  target 7 

Fragments  made  mark 10 

Third  target,  225  feet  fhmi  screen ;  34  hits  : 

Balls  passed  through  target 13 

Balls  embedded  in  target 0 

BsUs  made  mark 5 

Fragmenta  embedded  in  target 5 

Fragments  made  mark 2 

Fourth  target,  800  feet  from  screen ;  22  hits : 

Balls  passed  through  target 14 

Balls  embedded  in  target 4 

Balls  made  mark 8 

Fragment  embedded  in  target 1 

Sighting  shot.  Miss;  atruck  ground  about 
300  feet  in  rear  of  screen. 


Shrapnel  broke  op  in  gun. 


Sighting  nhot.    Strack  screen  5  feet  below  and 
4  feet  left  of  center. 
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Beoord  of  firing  ioith  S.^-inch  B,  X.  rifis  (steel).  No,  £6,  WakrvUei 

[Object  of  firing,  to  test 


Dat«. 


No. 

of 

fire. 


188L 


870 


Aag.  20 


A.  M. 


Aag.  25 


386 


387 


388 


389 


390 


JOl 


Powder. 


Eliod. 


Weight. 


d 
d 

15 

CD 


•  •* 

^  a 

^  o 

W 


P 


3*" 


N 


4» 


3 


Lbi.Oz. 
3    11 


3    11 


Projeotile. 


Kind. 


S 


I 


I 

dd  >> 
k  o 

O  .4^ 

I 


I 


«0 

« 
o 


3    11 


3    11 


3    11 


3    11 


3   n 


o 

a 

S 

•® 

-a 

o 
O 


Weight. 


13    34  shrapnel  and  f^ise. 

34  powder,  borstiog  charge 

13    7 


413    0 

6  sand. 


13    6 


12  15 

7  sand. 


13    6 


12  13 

9  sand. 


18    6 


12  14 

8  sand. 


13    6 

12  14 

8  sand. 


13    6 


12  13 

»  «nnd. 


13    0 


Ele- 
va- 
tion. 


o  / 
21B 


5  20 


5  10 


5  10 


5  10 


507 


5  07 


Wind 
allow- 
ance 
(points 
right). 
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Jrsenalf  at  Satidif  Hook,  ^Y.  J.,  from  Auffust  iO  to  August  26, 1891, 
Hotchkiw  BlirApnol.]  « 


FeeL 
14 


13 


20 


U 


14 


14 


14 


Wiiid,8trenjrth 
and  tJirectiou. 


3 
a 

H 
CO 


o 

9 

s 


Gan  mounted  on  Bnffington 
ateel  field  carriage  (light), 
No.  17 ;  old  Hpiral  spring* 
brake  ou  left  wheel ;  bow 
spring  brake  on  rl^ht 
wheel.  Cannon  fHction 
primera,  model  1887.  Tel- 
escopic sight  uAod. 


fired  to  bnrsi  on  pMS- 
Inff  throngh  screen  1 
mile  from  gun.  Aimed 
at  the  upper  left-hand  ^ 
comer  of  screen.  Bis* 
tance  between  each 
target}  75  feet. 


Firing  conducted  by  Lieut. 
W.  W.  Gibson,  O.  D.,  as- 
sistant proof  officer. 

Gun  mounted  on  Bnffington 
steel  field  oarria/;e(lig)it), 
No.  17;  bow-sprmg  brake 
on  right  wheel;  old  spiral- 
spring  brake  on  left 
wheel.  Cannon  friction 
primers,  model  1887.  Tele- 
scopic sight  used. 


Fired  to  burst  on  pass- 
ing through  screen 
3,000  Yards  from  gun. 
Almeo.  at  the  upper 
left  edge  of  screen. 
Distance  of  first  tar- 
get from  screen,  60 
leet;  distance  between 
each  target,  60  feet. 


Special  remarks  about  each  fire,  such  as  efibct 
on  pieoe,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and 
metrological  data. 


WAU  01— VOL  III- 


^7 


Shrapnel  stmck  sorten  3  feet  below  and  6  feet 
to  the  lefb  of  center  of  bnll's-eye. 

First  target,  75  feet  from  screen ;  35  hits : 

Bulls  through  target 17 

BaUsmademark 2 

Fragments  passed  throngh  target 9 

Fragments  embedded  in  target 0 

Fragment  made  mark 1 

Second  uirget,  150  feet  fhnn  screen ;  40  hits : 

Balls  passed  through  target 18 

BaDs  embedded  in  target 4 

Balls  m  ade  mark 2 

Fragments  passed  through  target 3 

Fragment  embedded  in  target 1 

Fragments  made  mark 12 

Third  target,  225  feet  from  screen ;  21  hits : 

Balls  passed  through  target 8 

Balls  embedded  in  target 4 

Balls  made  mark 2 

Fragments  passed  through  target 4 

Fragment  embedded  in  target 1 

Fragments  imule  mark 2 

Fourth  target,  300  feet  from  screen ;  14  hits : 

Bolls  passed  throngh  target 6 

Balls  embedded  in  target 3 

Balls  made  mark 2 

Fragment  passed  through  target .' 1 

Fragments  made  mark 2 


Sighting  shot.  Miss;  high  and  to  the  right. 


Sighting  shot.  Stmck  screen  5  feet  below  and 
18  feet  to  the  right  of  bull's-eye.  End  of 
trail  hiuidspike  broken. 


Sighting  shot.  Miss ;  high  and  to  the  right. 


Sighting  shot.  Struck  25  yards  in  front  of 
screen  and  ricochetted  through  4  feet  below 
and  8  feet  to  the  right  of  bulTs-eye. 

Sighting  shot.  Stmck  screen  6  feet  below  and 
8  feet  to  the  right  of  bull's-eye. 


Sighting  shot.  Struck  screen  4  feet  below  and 
4  feet  to  the  right  of  bulVs-^e. 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 

Beoori  of  firing  mih  S-S-inek  B.  L.  Hfit  (»tee1).  No.  K, 
[Ol^oct  ardriog.  lo  tot 


Fovder. 

WiDd 

Ko. 

Are, 

Klml. 

■Wfiehi, 

Klnfl. 

■Wdght. 

nghl). 

ISiil. 

3^2 

i 

Lb..  Oi. 

|i 

nnitiug 

so^ 

i 

W» 

ag 

3    11 

a 

13    i    RhrBimol  onri  f 

M 

rsOT 

rt 

_-  .,^. 

Aug.  3B 

M 

1 
5 

1 
iil 
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Waterfliet  Arsenal,  at  Sandi^Hook,  N,  J,,  August  g5, 1891. 
■  Hoitihkisa  sbrapnel.] 


Recoil.  Wind,  strength 
^^^     and  direction. 


JVv«. 
14 


14 


Gnn  monntedon  BufBn^ton 
steel  field  carriage  (steel), 
No.  17.  Bow-spring  brake 
on  right  wheel ;  old  spiral- 
spring  brake  on  left 
wheel  Cannon  friction 
primers,  model  1887.  Tele- 
scopic sight  used. 


Fired  to  burst  on  passing 
through  screen  3.  (MM 
yards  from  gun.  Aimed 
at  the  upper  left  edge  of 
screen.  Distance  of  first 
target  from  screen,  60 
feet;  distance  between 
each  target,  60  feet. 


■Firing  condncted  by  Lieut. 
W.  W.  Gibson,  O*.  D.,  as 
sistant  pnxif  oflic«r. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  inochanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and 
metrological  data. 


Shrapnel  burst  on  striking  telegraph  wires 
20  yards  in  front  of  gun. 


Shn^nel  struck  6  feet  in  front  of  screen  and 
burst,  cutting  oif  two  lower  boards  of  screen. 

First  target,  60  feet  in  front  of  screen ;  16  hits : 

Balls  passed  through  target , . . .  6 

Balls  embedded  in  target 2 

BaUsmado  mark o 

Fragments  passed  through  target 2 

Fragments  embedded  in  target 5 

Fragment  made  mark ,. 1 

Second  target,  120  feet  from  screen;  3  hits: 

Balls  passed  through 2 

Ball  embedded  in  target 1 

Third  target,  180  feet  from  screen ;  0  hits. 

Fourth  target,  240  feet  fVom  screen ;  0  hits. 

Fifth  target,  300  feet  A*om  screen;  0  hits. 
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JUecard  of  firing  with  SJ-inch  B,  X.  rifle  (steel),  No.  26, 

[Olject  uf  firing,  to  teat 


t 

PoT7der. 

Projectile. 

Wind 

Date. 

No.  of 
fire. 

JSle- 
va- 

allow- 
anoo 

Kind. 

Weight. 

Kind. 

Weight. 

tiun. 

(points 
right). 

-  1891. 

Lbs.  Oz. 

• 

Lht.  0». 

• 
O      1 

• 

394 

•'                             f 

3    11 

' 

12    9 

5  20 

k 

395 

3    11 

13  sand. 

13    6 

12    9 

5  20            0    1 

13  sand. 

13    6 

1 

396 

3    11 

12    9 

5  20 

A 

■ 

13  sand. 

5 

13    6 

CI 

J 

397 

3    11 

12    9 

5  25 

1 

JS 

1 

9 

13  sand. 

13    6 

398 

2 

3    11 

(3 

12  14 

5  25 

I 
1 

8 
1 

8  sand. 

» 

13    6 

399 

iH 

3    11 

Of2 

12  13 

5  2o 

^ 

9  sand. 

Aug.  26 

•    ■   w  •          * 

400 

■     i     ^ 
5 

3  n 

13    6 

5  25 

S 

12  13 

« 

9  sand. 

o 

13    6 

401 

M 

a 

3    11 

12  12 

6  25 

402 

3    11 

'   5?      ' 

10  sand. 

630 

13    6 

] 3    3  shrapnel  and  fnse. 

« 

fcl 

3^  rifle  powder,  bursting 

(^ 

si 

CO  •     . 

•    §,5-2    ■ 

13    6| 

- 

k 

V 

■ 

J  w 

EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 


581 


Watervliet  Arsenal,  at  Sandy  HboJc,  N,  J,,  August  ^6, 1891. 
Hotohkifls  shrapnel.] 


Beooil. 


Fut, 
13 


14 


14 


15 


14 


14 


14 


14 


14 


Wind,  strength 
and  direction. 


u 

% 
s 

3 

a 

S 


o 


Gun  mounted  on  Buffiugton 
steel  field  oarriaee  (light), 
No.  17.  Bow-Bpnng  brake 
on  left  wheel;  old  spiral- 
apring  brake  on  right 
wheeL  Cannon  iVictlon 
primers, modellSST.  Tele- 
ncopio  aifht  used. 


[ 


Fired  to  bnrst  on  pass- 
ing through  screen^, 000 
ywrds  from  gun.  Aimed 
at  the  npi)er  left  hand 
corner.  Distance  of 
screen  from  first  target, 
60  feet;  distance  oe- 
tween  each  target,  60 
feet. 


I'iriog  comlncted  by  Lieut. 
W.W.  Gibson,  O.D.,a4piat- 
ant  proof  ofBoar. 


Special  remarks  aliout  each  fire,  siicli  as 
effect  on  piece,  action  of  brooch  mechau- 
ianij  consumption  of  powder,  sound  of 
prqjectile  in  flight,  scattering  of  firag- 
ments,  etc.,  and  metrological  data. 


Sighting  shot.  Struck  ground  125 yards  in 
JTont  of  screen. 


Sighting  shot.  Struck  the  ground  60  yards 
m  rear  of  target. 


Sighting  shot.   Struck  ground  100  yards  in 
rear  of  screen. 


Sighting  shot.   Struck  ground  05  yards  in 
rear  or  screen. 


Sighting  shot.   Strnck  ground  20  yards  in 
rear  of  screen. 


Sighting  shot.  Strnck  screen  1  below  and 
12  to  Qie  right  of  bull's  eye. 


Sighting  shot.  Struck  20  feet  in  front  of 
Hcreen,  and  rioochetted  through  7  feet  to 
the  right  and  5  feet  below  center  of  buU*s- 
eye. 

Sighting  shot.  Struck  screen  3  feet  above 
and  14  feet  to  the  right  of  bull's-eye. 


Shrannol  strnck  25  feet  in  frdnt  of  screeu 
ana  burst;  24  hits  on  screen,  as  fSollows : 

Balls  passed  through  screen 4 

Balls  emitedded  in  screen 4 

Balls  made  mark 2 

Fragments  jmssed  through  screen  .    8 

Fragments  embedded  in  scre(*n 6 

Fragments  made  mark l 

First  target,  60  feet  firom  screen;  1  hit: 
Fragment  embedded 1 

Second  target,  120  feet  from  screen ;  Ohits. 

Third  target,  160  feet  from  screen ;  0  hits. 

Fourth  target,  240  feet  f^m  screeu ;  0  hlt«. 

Fifth  target,  800  feet  firom  screen  ;  0  hits. 


REPOET  OP  THE  CHIEF  OP  ORDNANCE. 

Becord  of  firing  tvilh  S.t-itich  B.  L.  rifir  (*teel},  Ko.  S6, 
(Object  of  flrtng.  to  teU 


Fowdsi'. 

Pro.ii'Hile. 

1  Wind 

Bate. 

ITd.ar 

ElB-      allnw. 

fim, 

Kind. 

WeleJ't. 

KM. 

WiJ^t. 

c;.  ig. 

18BI. 

- 

.». 

i6,.ni. 

i 

8    lUUld. 

527 

2 

MJ 

'" 

IS    und. 

IS  e 

SS7 

1ft 

tab 

i 

1 

1 
ll 

'I 

I! 

charge. 

13    H 

S27 

1>*> 

Anft.  H 

P.M- 

i 

1 

m 

u 

B    11 

13     «     iHlodiDgUllld. 

S2T 

u 

*07 

Hi 
■ 

'" 

1 

0   uod, 

'l3     « 

6U 

11 

4oa 

3    11 

BBS 

5 

10     UDd. 

ijj 

■t^g 

i" 

III 

a 

043 
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WalervUet  Arsenal,  at  Sandy  HoolCy  N.  J.,  August  i7, 1891, 
Hotchkiss  slirapnel.] 


Recoil. 


Feet. 
U 


14 


14 


Wind,  strenffth  and  direc- 
tion. 


s 


CO 


Gun  mounted  on  Btif- 
flngton  steel  field  car- 
riage  (li^ht),  No.  17. 
Bow-spnng  brake  on 
left  wheel ;  old  spiral- 
spring  brake  on  rlgkt 
wheel.  Cannon  mo- 
tion primers,  model 
1887.  Telescopic 
sight  used. 


Fired  to  burst  on 
passing  througli 
screen  3,000  j'si^s 
ftomgun.  Aimed 
at  the  upper  left- 
hand  comer.  Dis- 
tance of  screi'U 
from  target,  60 
feet:  distance  l)0- 
twcen  each  tar- 
get, 60  feet. 


Fired  to  burst  on 
passing  through 
screen  8,000  yards , 
from  gun.  Dis- 
tance between 
each  target,  60 
feet. 


Siiecial  remarks  about  each  fire,  snch  as 
effect  on  piece,  action  of  breech  mecban- 
isuL,  consumption  of  powder,  sonod  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  uiif  metrological  data. 


Sighting  shot.    8tmek  screen  4  feet  be- 
low and  10  fe^dt  to  the  left  of  bull's-eye. 


Sighting  shot.    Struck,  screen  12  feet 
and  13  feet  to  the  left  of  ball's-eye. 


Shrapnel  struck  screen  2  feet  above  and 
6  loet  to  the  right  of  bull*8-^e,  and 
above  on  passing  through. 

First  target,  60  feet  from  screen ;  32  hits : 

Balls  passed  throngh  target 14 

Fragments  passed  through  target  8 
Fragments  embedded  in  target ...  9 
3Pragment  made  mark 1 

Second  target,12a|feet  from  screen  ;48  hits : 

Balls  passed  through  target 25 

Balls  embedded  in  target 4 

Fragments  passed  through  target  6 
Fragments  embedded  in  target. . .  4 
Fragments  made  mark 4 

Third iarget.lSOfeet  from  screen ;  27  hits : 

Balls  passed  through  target 16 

Balls  embedded  in  target 7 

Fragments  passed  through  target .  2 
Fragments  emliedded  in  target ...    2 

Fourth  target,  240  feet  from  screen ;  15  hits: 

Balls  passed  through  target 9 

Balls  embedded  in  target 2 

Fragment  passed  through  target  1 
Fragments  embedded  in  target ...  2 
Frt^ment  made  mark 1 

Fifth  target,  300  feet  from  screen ;  6  hits : 

Balls  passed  through  target 4 

Fragment«ma<lemark 2 

Sighting    shot.    Struck    25  yards   in 

iront  of  screen. 
Sighting  shot.    Hiss  to  the  left. 


Sighting  shot.    Struck  5  feet  above  and 
17  feet  to  the  right  of  bull's-eye. 


Shrapnel  broke  up  in  gim. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S.^S-inch  B,  L.  rifle  (eteel),  Ko.  se,  Watervliei 

[Olject  of  firing,  to  test 


1 

K 

Date. 

No.of 
fixe. 

Paw 

rder. 

Projectile. 

Ele- 
va- 

Wind 
allow- 

anco 

Kind. 

Weight. 

Kind. 

Weight. 

tion. 

(poiutA 
right). 

1801. 

Lbt.  Oz. 

X5t.02. 

0    / 

• 

410 

§ 

1 

• 
• 

»   11 

eo 

§ 

• 

-a 

1- 
II 

13    2 

3^  rifle  powder,  bnrsting 

charge. 

13    5| 

5  45 

1 

Ang.  27  . . . 

P.M. 

M 

• 

W 

1 

55  a 

t 

so 

1 

I 

, 

J  p 

J  H 

EEPOBT  OP  THE  CHIEF  OF  ORDNANCE. 
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Arsenal,  at  Sandy  Hook,  If,  J,,  August  £7, 1891 — Continued. 
Hot^hkifls  Almpnel.] 


BeooO. 


Fut. 


Wind,  strenicth  and  direc- 
tion. 


Gun  mounted  on  Bof  • 
flngton  steel  field 
curlage  (light),  No. 
17.  Bow* sp ring 
brake  on  right 
wheel;  old  spTral- 
spring  brake  ou  left 
wbeeL 


Fired  to  bnret  on 
passing  through 
screen  3,000  yards 
ftom  gan.  Tele- 
acopio  sight  used. 
Distance  between 
eaoh  target,  60  feet. 


Sl>ecial  remarks  abont  each  fire,  such  as 
efiecton  piece,  action  of  breech  mechan- 
ism^ consumption  of  powder,  sound  of 
prqjectile  in  flight,  scattering  of  frag- 
ments, etc.,  anametrdlogical  data. 


Shrapnel  struck  screen  2  feet  above  and 
6  feet  to  the  left  of  bidl's-eycand  burst 
on  passing  throngh. 

First  target  ,00  feet  from  screei^ ;  113  hits : 

Balls  passed  through  target 57 

Balls  embedded  in  target 2 

Balls  mademark 1,0 

Fragments  passed  through  target  26 

Fragment  embedded  in  target 17 

Fragment  made  mark 1 

Second  target,  120  feet  from  screen ;  68  hi  ts : 

Balls  passed  through  target 35 

Balls  embedded  in  target 5 

Balls  made  mark 7 

Fragments  passed  through  target  0 
Fragments  embedded  in  target ...  3 
Fragments  made  mark 9 

Third  target,  180  feet  from  screen;  24  hits  : 

Balls  passed  through  target II 

Balls  embedded  in  target :• 

Balls  made  mark 2 

Fragments  passed  through  target  n 
Fn^ments  embedded  in  target. .  '..' 
Fragments  made  mark 3 

Fourth  target,240feetlVom  screen ;  iuhit8 : 

Balls  passed  throngh  target 0 

Balls  embedded  in  target .'{ 

fragment  made  mark i 

Fifth  target,300 feet  from  screen ;  2  h i Uh  : 

Ball  passed  throngh  target 1 

Ball  embedded  in  urget 1 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE, 


Record  offiHng  with  SJ-inch  B,  L.  rifle  (steel)^  Ifo.  86, 

[Object  of  Aring,  to  teet 


Bate. 


1891. 


No. 

of 

Are. 


411 


412 


413 


414 


415 


Powder. 


Kind.  Weight 


416 


417 


Axxg.  28 


A.M.  . 


418 


419 


420 


421 


422 


as 

§ 


^ 
t* 


't 


M 
g 

d 
P 


423 


Lbi.Ox. 
3    11 


3  n 


3    11 


3    11 


3    U 


3    11 


3    11 


3    11 


3    11 


3    11 


3    11 


Prqjeetile. 


Kind. 


a 

a 
B 


w 


3     11 


3    11 


ft 
P 


a 

o 


I. 


Weight. 


12  11 

11   Hand. 


13    6 


12  11 

1 1   sand. 


13    C 

I2  11 

11   aand. 


13    6 

I2 1  *r 

10   sand. 


13    G 


12  13 

9   sand. 


13    0 


12  11 

11   ftaud. 


13    0 


12  12 

10  sand. 


13    6 


13    2  shrapnel  and  faso. 
3|  pow(ier,l>urt}tingoh;ir^< 


13    5i 


12    9 

13  sand. 


13    6 


12  10 

12   Hand. 


13    « 


13    () 

(i   sand. 


13     6 


12  1.5 

7   sand. 


13    6 

12  i.{ 

U   sand. 

13  0 


Ele- 
va- 
tion. 


Wind 
allow- 
ance 
(points 
left). 


^ 


o    / 
5  40 


540 


6  40 


5  40 


5  40 


5  30 


5  30 


5  40 


5  30 


5  20 


5  10 


5  15 


5  20 


A 


1| 


A 


Recoil. 


Feet. 
13 


13 


14 


14 


U 


13 


14 


13 


14 


14 


13 


12 


13 
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WaUiTliei  Araenal,  at  Sandy  Hook,  N,  J,,  August  28, 1891. 
Hotclikka  slirnpnol.] 


Wind,  stren^h  and  direc- 
tion. 


o 

9 

s 

s 

3 


S 


aituaertoM 


=4 

I 


Of  WtNti  j 


J 


Special  rvmarks  about  each  flra,  Rnch  as 
ctFwt  on  piece,  ni'tion  of  breech  niechnn- 
ism,  coni»aniption  of  powder,  sound  of 
projectile  tn  flight,  scattcriDg  of  frag- 
njouts,  etc.,  and  metrologieul  diata. 


Gun  mounted  on  Buffington 
Btoel  field  carriage  (light), 
No.  17.  Bow-8pnng  brake 
on  right  wheel ;  old  apiral- 
spring  brake  on  left  wheel. 
Cannon  friction  primers, 
model  1887.  Telescopic 
night  used. 


Fired  to  burst  on  pass- 
ing through  scn'^n  3,0U0 
yds.  from  gun.  AimiMlat 
the  upper  Icft-hnnd  cor- 
ner. liiHtance  of  Kcreen  ^ 
from  target,  60  feet ;  dis- 
tance l>etween  targets, 
60  feet. 


Sighting  shot.   Struck  the  ground  25  yards 
in  rear  of  screen. 


Sighting  shot.   Struck  the  ground  75  yards 
In  rear  and  25  feet  to  the  left  of  sivecn. 


Sighting  shot.  Struck  the  ground  100  yards 
In  rear  and  25  feet  to  the  left  of  screen. 


Sighting  shot.   Struck  the  ground  25  yards 
m  rear  and  14  feet  to  the  right  of  scroen. 


Sighting  shot.   Struck  screen  14  feet  abore 
and  8  feet  to  the  right  of  bull's-eye. 


Sighting  shot.   Struck  screen  3  feet  above 
and  13  foct  to  the  right  of  bull's-eye. 


Slighting  shot.    Struck  screen  8  feet  abovo 
and  12  feet  to  the  right  of  bull's-eye. 


Traces  of  blowholes  on  head  of  shrapnel. 
Miss ;  struck  the  ground  50  yards  iu  rear 
of  screen. 


Sighting  shot.   Struck  the  ground  30  yards 
in  roar  of  screen. 


Sigh  ting  shot .   Struck  the  ground  50  yards 
ui  rear  of  screen. 


Sight ing  shot.   Struck  the  ground  50  yards 
m  front  of  screen. 


Firedat8crwn2,000y.'mlH       „,  ^^        ,..«.,  ^^  j«*     _j 

from  prun.  Aimed  at  tlie  j  I  Sighting  shot.    Struck  the  ground  25  yards 
iipiier  left-lutnd  comer,  i        ™  front  of  screen. 


Sight  Id  i;  shot.    Struck  the  groimd  10  feet 
in  front  of  screen. 


K M   J. 
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REPOKT   OP   THE   CHIEF   OF   OEDNANC33. 


Record  of  firing  with  S.g'indi  B.  L,  Hfle  ($teel),  M.  tC,  ffaierrUei 

[Ol^feet  of  fiiinfr,  to  teat 


Powdei*.  . 

Vo     -                   — 

Projectile. 

Ele- 
va- 

Wind 
allew- 
anoe. 

Date. 

i>IO. 

oi-  1 

1 
1 

Reooil. 

tiiv. 

Ki&d. 

WeightJ 

Kind. 

Weijcht. 

tion. 

points 
left. 

1801. 

• 

Lb»,Ox. 

1 

O     f 

4 

Feet. 

' 

424 

% 

8    11 

^ 

12  14 

625 

0 

14 

1 
j 

425 

8    11 

8  aand. 

5  80 

0 

14 

13    6 

12  12 

426 

8    U 

w 

10  aaad. 

590 

i 

14 

13    6' 

13    0 

"i 

6  aand. 

•O 

90 

13    6 

427 

8    11 

635 

ll 

14 

13    0 

1 

13    6 

- 

428 

1- 

3    11 

12  ir 

535 

1 

14 

g 

»0m 

8  aand. 

13    6 

429 

5 

3    11 

12  12 

10  aand. 

13  6 

5  80 

1 

U 

430 

3     11 

12  13 

5.35 

/a 

14 

lO 

9   sand. 

■  ^p 

c^ 

l^ 

r^ 

13    8 

431 

^ 

3    11 

13    1    shrapnel  and  fuae. 

5  35 

i 

Aug.  28 

P.M. 

3|  rifle  iK>wder,  bnrstin;: 

S 

13    i| 

■ 

\ 

:s 

■ 

«>^ 

^ 

c 

3 

*« 

• 

0 

H 

uj 

»< 
^ 

Is 

"i^ 

"S^ 

a 

^«M 

o 

P   A 

e«  5 

f 

1 

J 

o 

• 

•      ^ 

'                    k 

w    I 

1 
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WaiervlUt  ArsetuU,  at  Samdy  Hopk,  N,  J.,  Sepiemher  14, 1891. 
HotchkiM  slunipnel.] 


Wind,  strenj^h 
and  direction. 


\ 


\ 


u 

O 

i 

S3 

a 

■*» 


Gun  mounted  on  BnfBneton  iteel  field 
earriAge  (liffht),  ^o.  It,  with  old  Bjpi- 
ral-Bpnng  Drakes.  Cannon  friction 
primers,  model  1887. 


Fired  to  burst  on  passing  throngh 
screen  25  yards  in  front  of  tarifet. 
Gun  75  feet  from  screen .  Height  of 
target  increased  from  11  feet  to  16 
feet  and  thickness  increased  fh>m  1 
to 2  inches.  SiaeoftargetlOfeetby 
62  feet. 


Firing  conducted  by  IJent.  W.  "W.  Gib- 
son, O.  D.,  assistant  proof  officer. 


Special  t^emarks  about  each  fire,  such  as 
efiect  on  piece,  action  of  breech  mechan- 
ism, oonsumption  of  powder,  sound  of  pro- 
jectile in  flight|  scattering  of  fragments, 
etc.,  and  menoiogioal  data. 


Struck  screen  10  feet  above  groimd  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  &  yards  firom  screen ;  188  hits : 

Balls  passed  through  target 01 

Balls  embedded  in  target 64 

Balls  made  mark 4 

Fragments  passed  through  target. ...    11 

Fragments  embedded  in  target 33 

Fragments  mi^e  mark 10 

Stmok  screen  6  feet  above  ground  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  z5  yards  from  screen ;  229  hits : 

Balls  passed  through  target 24 

Balls  embedded  in  target 121 

Balls  made  mark 4 

Fragments  passed  through  target  —    18 

Fragments  embedded  in  target 67 

Fn^ments  made  mark JO 

Good  siae  blowholes  found  near  end  of 
shrapnel. 

Struck  screen  5  feet  above  ground  and  4 
fdet  left  of  center  and  burst  on  passing, 
through. 

Target 2}  yards f^rom screen;  233 hits: 

Balls  passed  through  target 20 

Balls  embedded  In  target 181 

Fragments  iMwsed  through  target 9 

Fragments  embedded  in  target 00 

Fragments  made  mark 18 
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REPOBT  OP   THE   CHIEF   OP   OEDNANC33. 


Eeoord  of  firing  with  S^t-in^  B.  L,  rifie  (steel),  No.  ftO,  WaiervUet 

[Ol^feet  of  fixinf^,  to  test 


Powder.  , 

V"*»              - 

Projectile. 

Ele- 
va- 

Wind 
allew- 
anoe. 

Date. 

' 

^0. 

of  ' 

\ 

ReooiL 

tiiv.  Kind. 

VV  eight J  Kind. 

Weijcht. 

tion. 

points 

left. 

1801. 

• 

Lbt.Oz, 

1 
Lb9,Og. 

O     ' 

« 

Fett. 

' 

424 

%        . 

a  11 

•                    ^ 

12  U 

6  25 

0 

14 

; 

1 
425 

8    11 

8  sand. 

680 

0 

U 

13    6 

12  12 

426 

8    U 

• 

10  sand. 

630 

I 

14 

13    6* 

13    0 

? 

6  auid. 

J3 

« 

13    6 

427 

3    11 

'2 

•i- 
1 

6  36 

1| 

14 

13    0 

6  sand. 

•-4 

13    6 

428 

8    11 

y 

12  if 

8   sand. 

535 

1 

14 

429 

••* 

3    11 

13    6 

5  80 

1 

14 

12  12 

0 
P 

10  sand. 

13    6 

480 

3    n 

12  13 

6.35 

I'a 

14 

m 

9   sand. 

CM 

• 

13    6 

431 

^ 

>* 

3    11 

13    1    shrapnel  and  fuse. 

5  35 

i 

Ang.  28 

P.M. 

1 

a 

^  rifle  powder,  borstin;; 

■ 

13    i| 

' 

V 

# 

■« 

2 

«A 

H 

3 

-3 

• 

a 

H 

• 

M 
» 

li 

a 

^•H 

9 

a  a 

P4 

S  3 

1 

»4 

£•3 

fg 

f 

99 

d" 

i 

.s 
o 

• 

* 

- 

Jw    I 
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« 

Wdtervliet  Anenalf  at  Stmdff  JEfooh,  N^  J.,  September  18, 1S9L 


599 


Hdtoliklas  slinpnel.} 


Becoil. 


F^eU 


"Wind.  BtreAgih 
aad  direction. 


11 


10 


0 


10 


11 


11 


11 


C8 


•mm 


Gnli  tnonlited  tm  Baffingtoii  steel 
fleld  oarriage  (light),  No.  17. 
Bow-spring  bnke  on  right 
wheel;  ola  spizal-spring  brake 
on  left  wheel.  Oaimoii  motion 
prlmerst  modal  1B87. 


Fired  to  borst  on  striking  thrt 
ground  in  lh>nt  of  1-mile  tar- 
get. 


Special  remarks  abont  each  fife,  snoh  aa 
effect  on  pieco,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  prcjeotile  in  flight,  scattering  of 
f^agmentSf  etc.^  and  metrologicid  oukta. 


Firing  eondncteil  by  Lieut.  TV.  W . 
<>ibson,  O.  D.,  assistant  proof 
officer. 


Sighting  shot.  Stiruck  the  gronhd  200 
feet  in  lh>nt  ot  target  and  4  teet  to  the 
right. 


Sighting  shot.  Struck  the  ground  2& 
leet  in  f^ont  of  uu-get  and  3  feet  to  the 
left. 


Shrapnel  struck  the  ground  70  feet  in 
front  of  target;  ricochetted  through i 
did  not  burst. 


Shrapnel  struck  the  groui^  15  feet  itl 
rear  of  target  and  4  feet  to  the  left, 
and  burst 


Shrapnel  broke  up  in  gun. 


Siffhtinfi:  ahot.  Struck  the  ground  100 
feet  m  front  of  targtx;  ricochetted 
through,  15  feet  to  the  left  and  2  feet 
above  center  of  target:  shot  awaviron 
line  pole  130  f^t  iu  front  and  a'llttlo 
to  the  right  of  target. 

Shrapnel  broke  up  in  gun. 


Ma^y  blowholes  found  in  point  .of 
Hhrapnel;  struck  same  iron  line  pole 
as  sighting  shot  (round  462),  2  feet  4 
inches  Aipm  the  ground,  nearly  cutting 
away  pole,  and  burst. 

Balls  paused  through  target 89 

Balls  embedded  in  target 7 

Balls  made  mark 2 

Fragments  passed  through  target  20 
Fragments  embedded  inlarget ..  j  13 
Fragments  made  mark 0 

Total 140 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Beoord  of  firing  with  3.2-inch  B,  L.  Hfte  {sieel),  No.  ^6, 

[Object  of  firing,  to  test 


Powder. 

Projectile. 

Wind 

Ko. 
of 

■ 

Ele- 
va- 

allow- 
ance 

Date. 

fii«. 

Kind. 

Weight. 

Kind. 

Weight 

tion. 

T^)- 

1801- 

Lbs.Oz. 

IM.  Oz, 

o    / 

- 

' 

432 

'           jT 

3    11 

f 

12  15 

530 

4 

• 

433 

3    11 

7  sand. 

530 

1 

13    6 

13  14 

434 

3    11 

• 

8  sand. 

525 

13    6 

12  14 

? 

8  sand. 

V 

•5 

•o 

13    6 

435 

3    11 

« 

I 

12  14 

s 

8  sand. 

527 

1 

436 

c4 

3    11 

1 

13    6 

12  12 

1 

*> 

10  sand. 

525 

1* 

eg 

t-4 

1  13    6 

z3 

437 

§ 

3    11 

18    0 

438 

• 

3    11 

> 

6  sand. 

5  25 
530 

1* 

13    6 

13    1 

3^  rifle  powder,  bursting 

^ 

Aug.  31 

P.  M  . 

■  a  ■ 

•a 

13    4| 

& 

• 

-< 

"H 

^ 

:|s 

• 

1^ 

M 

>s 

M 

SI 

k4 

11 

1 

P 

Hotchkiss  shrapnel  (lot  308), 
sensitive  point  pe 

' 

439 

3    11 

> ^ ^ 

Con- 
demned 
shell. 

13    0 

6  sand. 

627 

1* 

X 

' 

13   6 

r 


REPORT   OF   THE   CHIEF   OP   ORDNANCE. 
Waterrliet  Arsenal,  at  Sandy  Hook,  N,  J,,  August  31, 1891. 

4 

Hotcbkiss  shrapnel.] 
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I 


Fe«t. 
14 


14 


l^ 


14 


14 


14 


14 


14 


Wind,  strength 
andoirection. 


Gun  mounted  on  Bnfflngton 
steel  field  carriage  (nght),  No. 
17.  Dow-apring  urake  on  left 
wheel ;  bldspiral-spring  brake 
on  right  wheel.  Cannon  fric- 
tion primers,  model  1887.  Tel- 
escopic sight  used. 


Fired  to  burst  on  passing 
through  screen  3.000  vards 
fromgnn.  Aimed  at  the  up- 
per left-hand  corner.  Dis- 
tance between  each  target, 
60  feet. 


Fired  to  bnrst  on  passing^ 
through  screen  3,000  yards 
from  gun.  Aimed  at"  the 
upper  left-hand  comer  of 
screen.  Distance  between 
each  target,  60  feet. 


Special  remarks  about  each  fire,  snch  as 
eflbct  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of 
projortile  .in  fiight,  scattering  of  frag- 
meuts,  etc.,  and  metrological  data. 


Sighting    shot.    Hiss;  high,  and  to  the 
right. 


Sighting  shot.    Hlss;  high,  and  to   the 
right. 


Sighting    shot.    Miss;  high,  and  to  the 
right. 


Sighting    shot.    Miss;  high, and  to    tho 
right 


Sighting  shot.    Struck  screen  10  feet  above 
and  2  feet  to  the  left  of  bull's-eye. 


Sighting  shot.    Struck  screen  2  feet  abovo 
and  3  leet  to  the  right  of  bull's-eye. 


Shrapnel  struck  screen  2  feet  below  and  2 
feet  to  the  left  of  bull's-eye,  and  bnrst. 

First  target,  60  feet  from  screen ;  88  hits : 

Balls  throngh  target &4 

Ball  embedded  in  target 1 

Fragments  passed  through  target. .  19 
Fragments  embedded  in  target 14 

Second  target^  120  feet  from  screen ;  68  liit^t : 

Balls  passed  through  target 37 

Balls  embedded  in  target 7 

Balls  made  mark 3 

Fragments  passed  through  target. .  12 

Fragments  embedded  in  target 3 

Fragments  made  mark 0 

Third  target^  180  feet  from  screen;  55  hits: 

Balls  passed  throuch  target 31 

Balls  embedded  inlarget 5 

Balls  made  mark 7 

Fragments  passed  throngh  txirget . .    3 

Fragments  embedded  in  target 5 

Fragments  made  mark 4 

Fourth  target,  240  feet  from  screen ;  20  hit^t : 

Balls  passed  throngh  target 11 

Balls  embedded  in  target 4 

Fragment  embedded  in  target 4 

Fragments  ma<Ie  mark 4 

Fifth  target,  300  feet  from  screen ;  7  h  its : 

Balls  passed  through  target 1 

Balls  made  murk 2 

Fragment  made  mark 1 

Sighting  shot.    Struck  screen  2  feet  belon 
and  2  feet  to  the  right  of  bull's-eye. 
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REPORT    OF   THE    CHIEF   OF   ORDNANCE. 


Record  of  firing  with  3.g-inoh  B,  L.  rifle  {steel),  No.  ;?(?,  WdlervUet 

[Object  of  firing,  to  t«8t 


T>.X^ 

Ko. 
of 

Powder. 

Projectile. 

Ele- 

Wind 
allow- 

Date. 

va- 

ance 

- 

tire. 

Kind. 

Weight. 

Kind. 

Weight. 

tlon. 

(points 
lea). 

1891. 

i6#.  Of. 

o-    / 

t 

440 

<                      * 

■ 

8    11 

1    A        f 

13    14  powder,  bnrstingcharge. 

530 

U 

441 

o 
"5 

3    11 

^^ 

13    5 

5  29 

li. 

- 

13    3  rifle  powder,  bnrating 

•3 

i 

5- 

3       charge. 

13   e 

o 

• 

/ 

• 

II 

a 

I  ua  «   < 

Aug.  >1 

P.  M. 

« 

« 

(lot  308),  wit 
point  perciu 

"^ 

H 

"2 

' 

)^ 

1 

M 

% 

« 

ee 

"^ 

8 

o 

^ 

3 

(§ 

1 

t 

•                                   k 

• 

J  w     I 

- 

442 

3    11 

•g 

12  13 

9   sand. 

2  10 

\ 

pH 

13   6 

443 

3    11 

•  i  • 

12  18 

2  10 

\ 

mw^ 

a 

9    sand. 

1- 

§ 

13    6 

444 

3    11 

2  15 

\ 

'  13    3    rifle  powder,  bursting 

Septv    1 

^^  f     pfl  - 

M-2 

* 

3|    charge. 

K.H. 
ranulal 

2  3  » 

? ?>  a; 

13    6| 

13    2 

445 

H^ 

3    11 

a  Eld  '*^  _ 

Hi  rifle  powder,  bursting 

2  17 

\ 

SB 

charge. 

'  13    5| 

■ 

1 

1 

K 

\ 

4 
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Arsenal,  at  Sandy  Book,  N,  J, j  from  August  SI  to  SepUmber  1, 1891, 
HotchklM  nhrlipnel.l 


p*r.oil  ^Jn^i  strength 
>^^^    and  direction. 


Feet. 
U    1 


14 


14 


14 


14 


14 


a 


.a 


Gun  monnted  oxu  Buffington 
st«el  field  carnage  (light),  No. 
17.  Bow-spring  brake  on  left 
wboel;  old  8piral-si)ring  brake 
on  ri^ht  wheel.  Cannon  fric- 
tion primers,  model  1887.  Tel- 
escopio  sight  osed. 


Pired  to  hurst  on  passing 
through  screen  3,000  yards 
firom  gon.  Aimed  at  the 
upper  left-band  corner  of 
screen.  Distance  between 
each  target,  60  feet. 


Firing  condnoted  by  Lieut.  W. 
W.  Gibson,  O.  D.,  assistant 
proof  officer. 

Gun  monnted  on  Buffington 
steel  Held  carriage  (light),  Ko. 
17.  Bow>spring  Drake  on  left 
wheel ;  old  spiral-spring  brake 
on  right  wlieel.  Cuniiun  fric- 
tion primers,  model  1887. 
Telescopic  sight  used. 


Fired  to  burst  on  striking 
ground  in  ftont  of  1-niilu 
screen. 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  brtMseh  mechau- 
ismj  consumption  of  powder,  sound  of 
projectile  in  itight,  scatterlnc  of  frag* 
ments,  et4*.,  and  metrnlogical  uata. 


Shrapnel  burst  In  gun. 


Shrapnel  struck  18  feet  below  center  of 
screen,  and  burst  on  passing  through. 

Fint  target,  60  feet  from  screen;  47  hits: 

.  Balls  passed  through  target 15 

Balls  embedded  in  target 2 

Ballamademark 3 

Fragmenta  passed  through  target . .    B 

Fragments  embedded  in  target 9 

Fragments  made  mark.  .^ 12 

Second  urget,  120  feet  from  scrocn ;  15  hitn : 

Balls  passed  through  target 7 

Balls  embedded  in  target 2 

Fragments  passed  through  target. .    2 
Frt^ments  made  mark —    4 

Third  target,  180  feet  from  screen ;  9  hits : 

Bolls  passed  throueh  target n 

lE^vgment  passed  through  target ...    1 

Fragments  embedded  in  target 2 

Fragments  made  mark a 

Fourth  tai^et,  240  feet  from  screen ;  9  hits : 

Balls  passed  through  tarset 3 

Ball  embedded  In  uirget  1 1 

Fragments  passed  through  target. .    4 
Pragment  embedded  in  target 1 

^ifth  target,  300  feet  from  screen ;  6  hits : 

Balls  passed  through  target 1 

Ballmademark 1 

Fragment  passed  through  target ...    1 
Fragment  embedded  in  t<arget 3 


Sighting  shot. 


Sighting  shot. 


Firing  conducted  by  Lieut.  W. 
W.  Gibson,  O.  D. ,  asAistaiit 
proof  officer. 


Shrapuel  struck  the  ground  in  front  of 
screen;  did  not  burst. 


Shrapnel  struck  the  ground  70  yards  in 
front  of  screen  ana  burst;  63  hits  uu 
scroim,  as  follows : 

Bolls  passed  through  screen &0 

Balls  embedded  in  screen 

Fragments  passed  through  screen . .    0 
Fragments  embedded  in  screen ....    2 


^^IL^  91— yoL  III- 


I 
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EEPOET  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S.B-inoh  B.  L,  rifle  (steel),  No,  S6, 

/ 
[Object  of  firing,  to  determine  cliArge  to  give  remiuning 


Dato. 


1891. 


No.  of 
liro. 


Powder. 


Kind. 


Sept.  12 


A.  M. 


446 
447 

448 

449 
450 


451 


.g 

« 

Hi     . 


W- 


eight. 


LU.  Oz. 

1     0 

0    14 

0    15 

0    15 
U    15 


Projectile. 


Kind. 


U     ];) 


O 


Weight. 


Lbs.  Ot. 
•13      5 


Eleva- 
tion. 


*13 

M3 

*13 
*13 


13 


5 
5 


o  / 

0  30 

0  30 

0  30 

0  30 

0  30 


Instromental 

relociU',  100 

feet  from 

mnexle. 


FuL 

786) 
780> 
786) 
725) 
725  > 

X^t.  ) 
762) 
T70> 
»r77j 


PreMare  per 

square  inch 

of  bore. 


0    30 


Lost. 

C       Lost.       ? 

\      50+>8»      i 

Velocity,  75  ^ 
feet  .from 
muBsle. 
Lost. 

750 
750 
50+ Af 


Pounds. 

No.   3,  less 
than  0,000. 

No.  8,  6,000 


l«o.  3,  6,330 

No.  3,  6,000 
No.  3,  6,230 


No.  3,  5,800 


*I&clading  siuid. 


BEPOBT  OP  THE  CHIEP  OF  ORDKAKCE. 
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Watervliet  ArseiMl,  at  Sandif  Hook,  N.  J^,,  September  IS,  1891. 
yelodty  at  4,000-yarda  range  for  shrapnel  experiment.] 


Wind,  strength 
and  direction. 


3 

o 

3 


Gun  mounted  on  Bnffineton  steel  field 
carriage  (light),  No.  17.  Old  sptral-sprinc 
brakes.  Cannon  friction  pkimers,  model 
1887. 


Special  remarks  aboat  each  fire,  snch 
as  effect  on  piece,  action  of  breec> 
mechanism,  consumption  of  powder, 
sound  of  projectile  m  flight,  scatter- 
ing of  /nigments,  etc.,  and  metro- 
lo|^cai  data. 


.  Fired  into  iield  butt 


Unoompressed  copper  cylinders  and  tables 
of  1890  used  in  rounds  447  to  i51.  Inclu- 
sive. 

Firing  condnoted  by  Lieut.  W,  W.  Gibson, 
O.  D.,  assistant  proof  officer. 


Copper  cylinders  of  0,000  ponnils  initial 
obmpression  and  tables  of  1S80. 
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REPOBT  OP   THE   CHIEF   OF   O^DKANCB. 


Becard  of  firing  miih  S.^noh  B.  L.  rifie  ($teel),  Ko,  £6, 

[Object  of  Aring,  to  teit 


Date. 


1891. 


Sept.  14 


No.  of 
Are. 


r  452 


453 


454 


Powder. 


Kind. 


■o 

§ 

I 


o 


OB 

P 


o 


w 

M 


P 


Weight. 


2J>9.  Oz. 
0    15 


0    45 


0    15 


Kind. 


t 
1 

0 
CP 

CO 


1 

Is 

I 


5 

o 


Projectile. 


•   Weight. 


Eleva- 
tion. 


Lb9.  Oi. 
13    2 

8  powder,  bursting  chargi*. 


O         I 

4    00 


13    5 


13    3 

3  powder,  bursting  ohargo. 


3    30 


13    6 


13    2 


2    00 


.\  powdex,  bursting  charge 


13    6 


Recoil. 


FbU. 


r. 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 
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Waiervliei  ArsenaX,  ai  Samdy  Hooky  N.  J,,  September  14, 1891, 
HotchkUs  shrmpnel.]  s  " 


Wind,  strength 
and  direction. 


u 

0 

O 

9 
t 

a 

bo 


Gon  monnted  on  Bnfflngton  steel  field 
carriage  (liffbt),  ISo.  17,  with  old  spl- 
ral-spnng  orakes.  Cannon  friction 
primers,  model  1887. 


Fired  to  harst  on  passing  through 
screen  25  yards  in  front  of  target. 
Gun  75  feet  frtun  screen.  Height  of  < 
target  increased  frtnn  11  feet  to  16 
feet  and  thickness  increased  firom  1 
to  2  inches.  Siseoftarget,16feet,by 
62  feet. 


Firing  conducted  by  Lieut.  "W.  W.  Gib- 
son, O.  D.,  assistant  proof  officer. 


Special  xtoiarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mechaa> 
ism,  consumption  of  poirder,  sound  of  pro- 
jectile in  flighty  scattering  of  fragments, 
etc.,  and  miArologioal  date. 


Struck  screen  10  feet  above  ground  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  25  yards  fhnn  screen;  183  hits: 

Balls  passed  through  target ^..    61 

Balls  embedded  in  target 64 

Balls  made  mark 4 

Fragments  passed  through  target. ...    11 

Fragments  embedded  in  target 33 

Fkragments  made  mark 10 

Struck  screen  6  feet  above  ground  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  SS  yards  firam  screen ;  220  hits  : 

Balls  passed  through  target 24 

Balls  embedded  in  target 121 

Balls  made  mark 4 

Fragments  passed  through  target ....    13 

Fragments  embedded  in  target 57 

Fragments  made  mark ^10 

Good  siae  blowholes  found  near  end  of 
shrapnd.. 

Struck  screen  5  feet  above  ground  and  4 
feet  left  of  center  and  burst  on  passing, 
through. 

Target  2S  yards  from  screen;  283  hits: 

Balls  passed  through  target 20 

BaUa  embedded  in  target 131 

Fragments  passed  through  target 9 

Fragments  embedded  in  target 60 

Fragments  made  mark 18 


tt  _• 
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BEPOBT  OP  THE  CHIEF  OP  OEDNANOB. 


jReoord  of  firing  wiih  S^fS-iw^  B.  L,  Hfie  (steel),  JTo.  26^ 

t 

[Object  of  Are,  to  test 


Date. 


18»1. 


of 
fire. 


Sept.  18 


A.  M.   < 


467 


458 


459 


460 


■"\ 


Powier. 


Kind. 


461 


462 


463 


464 


P 


O 


85 


X 


d 


"Weight, 


Lbi.  Oz, 
3    11 


3    11 


3    11 


3    11 


3    11 


3    11 


PrctJoctile. 


Kind. 


'S 
s 

o 
§ 

lis 


«  e  iS 
9  ®  S 


Weight. 


Xbt.Os. 
12  15 
7  sand. 


13   6 


12  14 

8  sand. 


13    6 


Elo- 

va. 

tion. 


13    2 

3  powder,  banting  charge. 


13    5 


> 


3    11 


3    11 


% 


>    §1 
'S'g 

§ 


|^:& 


? 


13    2 

8  powder,  bursting  charge. 


13    5 


13    2 

3  powder,  bursting  charge. 


13    5 


13    0 

6  sand. 


13    6 


13    2 

3  powder,  bursting  charge. 


13    5 


13    2 

3  powder,  bursting  charge. 


13    6 


D       / 

2  10 


2  15 


2  15 


2  15 


2  10 


2  10 


2  10 


2  10 


Wind  i 
allow- 
ance 
(2>ointa 
lea). 


J. 
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WatervUet  Anenal,  ai  Sandif  Hooky  N*  J»,  September  18, 1891. 
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HotobklM  shrftpnel.] 


Becoil. 


9 


11 


Wind,  st^ebgili 
md  dlreotloii. 


10 


0 


10 


\> 


11 


11 


11 


§ 

P 

t 

1 
M 


Gati  tnonlited  on  Boffington  st«el 
Held  caxTlBce  (light),  No.  17. 
Bow-sprlsK  brake  on  right 
wheel;  ola  aplnl-spring  mke 
on  left  wheel.  Oannoa  friction 
primersi  model  1887. 


Fired  to  bnxnt  on  striking  the 
ground  in  front  of  l-m11e  tex- 
get. 


Spedal  remarkii  alMrat  each  &!*«,  siioh  as 
effect  on  piece,  nction  of  broech  meoh< 
anism,  consumption  of  powder,  sound 
of  prq}eotile  in  flight,  scattering  of 
fragments,  etc.i  and  metrological  (Wtsu 


firhig  conducted  by  Lieut.  W.  W. 
(tilMon,  O.  D.,  assistant  pro<it' 
officer. 


Sighting  shot.  Struck  the  gronhd  200 
root  In  ftont  ot  target  and  4  test  to  the 
right. 


Sighting  shot.  Struck  the  ground  25 
feet  in  firont  of  target  and  3  feet  to  the 
left. 


Shrapnel  stnick  the  gtonnd  70  feet  in 
front  of  target;  rioochetted  through i 
did  not  burst. 


Shrapnel  struck  the  grouiul  U>  feet  in 
rear  of  target  and  4  feet  to  the  left, 
and  burst. 


Shrapnel  broke  up  in  gun. 


Sight ine  shot.  Struck  the  ground  100 
f(H*t  in  fh>nt  of  target;  ricochetted 
through,  15  feet  to  tho  left  and  2  feet 
above  center  of  target ;  shot  awav  iron 
line  pole  130  feet  in  front  and  a  little 
to  the  right  of  target. 

Shrapnel  broke  up  in  gun. 


Maiiy  blowholes  found  in  point  .of 
Mhrapnel;  struck  same  iron  line  pole 
as  sighting  shot  (round  462),  2  feet  4 
inches  ftvm  the  ground,  nearly  cutting 
away  pole,  and  burnt. 

Ralls  passed  through  target 89 

Balls  embedded  in  target 7 

fialls  made  mark 2 

Fragments  passed  through  target  20 
Fragmentsembedded  in  target .. »  13 
Fragments  made  mark 9 

Total 140 


1 


j 


PLATE   1. 


T  RECORD  OF  3.2  B.L. RIFLE  (STUD  N°2€ 
H   HOTCHKISS      SHRAPNEL      N°  /. 
AROET    /GOO  YDS.    FROM   GUN. 


'  M  t  r  :-  ■ 


T.I.ATK   II. 

X 

<a 

o 

a 

It 

- 

K-J~ 

_^_^ 

_ 

= 

- 

f 

necoRD  orss  B.L.Rine  (sua)  n<>z€ 

HOTCHKISS    SHftAfNEL     N93. 

ftSCT    lOOOYDS.   r/rOM  GUN. 

acAi.£ 

^ 

AppnJn  M.  iiei. 

PLATE    II 


i, 


TARGET  RECORD  Of  3.2  B.L.fUFLE  (STEEL)  m£€ 
WITH  HOrCHKISS     SHIfAPNEL     N°  4 
TARGET    lOOOYDS.   FROM   GUN. 


c 


TTT 

1 

1 

1    1 

.....  —    — 

I 

I '  .. 

1 

— 

„ 
' 

--¥ 

-J 

RECORO  OF 3.2  B,L.R/FLE  (STEEL)  Af9^€ 
HOTCHKtSS     SHRAPNEL     N^  S 
]ReET    iOOOYOS.   FROM  GUN. 


9C^L,£ 


<  «  t  f  f  I  f  f  ^  y  <»  I*  » ^'  ^n 


^M£r 


Ord 


Appendix  36.  1891. 


fiECoao  ors.z  b.l.riflc  (STE[l)  fv^e 

HOTCHKISS      SHRAPNEL     N9  6 
fOET    lOOOrOS.   FROM   GUN. 


i  1   T  f  T  r  f  I  i'  r  ^'1*^  r^-TT^-i'T^- 


BliATE  VI. 


'offo  Of  3.2  a.L,ff/rc€  fsrew  m 

rCHKfSS    SH/fAPNEL     N9  / 
^  T    SO  YARDS    FffOM  GUN, 


</) 


C 


Ord  62  1 


Appendix  36,  1891. 


PLA.TE  VII. 


ffD    or  3,2  B.  L.  mFL  £  (STEEL)  A/f^26 
7HK/SS    SHRAPNEL    /V5?  2. 
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TEST  OF  THE  SM-IXCH  BBEECH-LOADINa  RIFLED  MOBTAB,  BY  THE 
BOARD  FOR  TESTING  RIFLED  CANNON  ETC.,  APPOINTED  UNDER  THE 
ACT  OF  CONGRESS  APPROVED  JULY  5. 1884. 

(Fifteen  platea.) 

The  3.6-incIi  B.  L.  K  mortar  wa8  turned  over  to  this  Board  at  the 
Ordnance  Proving  Ground,  Sandy  Hook,  H".  J.,  for  trial,  in  accordance 
with  instructions  of  the  Chief  of  Ordnance,  U.  S.  Army,  dated  Decem- 
ber 6, 1890.  A  general  description  of  the  piece  will  be  found  in  the 
report  of  the  Chief  of  Ordnance,  IT.  S,  Army,  for  1890. 

After  round  70  the  following  alterations  were  made  in  the  bore  and 
breech  mechanism.  The  bore  at  shot  seat  was  made  conical  from  3.64 
inches  diameter  to  3.6  inches  for  a  length  of  6.7  inches.  The  original 
catch  and  stud  for  locking  breechblock  was  replaced  by  a  locking  stud 
on  the  left  side  of  the  block,  whose  hakidle  bears  also  a  vent  shield,  A 
projecting  stud  in  the  base  of  the  breech  actuates  the  locldng  piece  of 
the  carrier  ring. 

TEST  OF  THE  PIECE. 

The  Board  determined  on  the  following  conditions  for  the  test  of  this 
piece: 

TEST  VOR  ENDURANCE.  ' 

Five  hundred  rounds,  to  be  fired  with  full  charges  of  1  pound  of  poW- 
der  and  projectiles  of  20  pounds;  the  pressures  to  be  limited  to  about 
18,000  pounds. 

TEST  FOE  ACCURACY. 

Ten  targets,  of  10  shots  each,  with  projectiles  especially  provided  for 
this  test,  as  follows: 

Six  targets  with  1  pound  charge:  one  at  eaoh  angle  of  elevation,  as  follows:  45^, 
40^35^,300,25°   15°. 
One  t&Tget  with  11  ounces  charge  at  15°  elevation. 
One  target  with  8  ounces  charge  at  15°  elevation. 
One  t-arget  with  5  ounces  charge  at  15°  elevation. 
One  target  with  3  ounces  charge  at  15°  elevation. 

A  test  for  rapidity  was  also  made.  In  this  test  the  time  of  firing  50 
rounds  was  noted  j  also  the  times  of  two  separated  groups  of  10  shots 
each. 

FIRINGS. 

Two  hundred  and  twenty-two  rounds  had  been  fired  from  the  piece 
before  it  came  into  the  hands  of  the  Testing  Board:  of  these  12  were 
with  charges  of  1  pound  2  ounces,  91  with  charges  or  1  pound,  and  119 
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•  with  reduced  (barges.    At  completion  of  the  firing  tests  714  roniid:t 
have  been  flre<l,  61fi  of  these  being  with  fiiU  chargtis. 

CARRIAGE 

When  turned  over  to  the  Board  the  niece  was  mounted  on  a  carriage 
of  east  steel,  east  in  a  single  piece.  The  carriage  sustained  nO  injuries 
during  the  t«rit. 

POWDER. 

Injirevions  firings  the  best  results,  as  regards  velocities  and  press- 
ures, were  ob;tain^  with  Dti  Font's  sphero-he-viigonal  powder,  U.  N.; 
density,  1.12;  granulation,  123.  As  none  of  this  powder  was  on  liand 
at  the  proving  ground,  tlie  testa  were  carried  on  with  Du  Font's  I.  K. 
H.  powder;  density,  1.725-,  granulation,  2,.'524.  Table  1  exhibits  the 
I'esults  obtained  with  each  of  these  powders  with  projectiles  of  20 
.  poands  weight. 

T*BtE  1. — Velooilim  and  pretiurft. 


The  projectiles  used  throughout  the  test+i  were  cast-iron  shell,  with 
single  copper  bands,  and  weightetl  with  sand  to  20  pounds.  For  the 
accuracy  tests  a  special  lot  of  100  shell,  atmilar  to  those  to  be  issued  for 
service,  was  provided.  The  shell  of  tliis  lot  had  a  fi'ont  hearing  half  an 
inch  long  and  3.59  inches  in  diameter. 

RANGE   AND   ACCURACY. 

The  first  five  of  the  series  of  accuracy  tests,  as  shown  in  Table  2.  fol- 
lowing, were  made  witii  the  shell  especially  provided  and  described 
above.  The  other  targets  with  these  shell  were  lost  tltrough  some  of 
the  shell  falling  in  the  sea.  The  targets  mode  with  16-ouuce  charges 
and  30, 35,  and  45  degrees  of  elevation  were  made  with  the  special  shell 
rebanded,  while  those  made  at  25  and  40  degrees  of  elevation  were  made 
with  tlie  ordinary  shell  on  hand  at  the  proving  ground.  The  greatest 
range  obtained  in  this  series  of  tests  was  3,413  yards  with  a  charge  of 
IG  ounces  and  elevation  of  45°. 
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Charge. 

Elevae 
tion. 

Mean 
range. 

Dispor- 
Bi<»u  in 
range. 

Moan 
lateral 
devia- 
tion. 

• 

Lateral 

di.s|>er- 

siou. 

.  ^  .  .._ 

Deviation  from 

center  oi  im* 

pact. 

f 

Time  of 
flifjht. 

4 

Wind. 

Longi- 
tudinal. 

Lateral. 

Direction. 

1  Force 
per 
hour. 

Ottnees. 

a...... 

5 

8 

11 

16 

16 , 

16 

16 

o 

l.-i 
15 
lb 
Vo 
15 
25 
30 

Yards. 

32L3 

533.9 

887.5 

1216. 5 

1993.1 

2709.3 

3000.3 

3082.5 

3164.1 

3281.4 

Yards. 

39 

62 

85 

122 

328 

116 

14L 

165 

239 

273 

Yardft. 

3.2 

4.7 

18.8 

16.9 

17.7 

L8 

33.4 

42.2 

44.3 

94.8 

Yardt. 
2 
1 
5 
3 

■    il 

87 
10 
21 
12 

Yard*, 
12.7 
19.28 
20.7 
21.1 
04.14 
25.7 
43.56 
36.4 
62.14 
55 

Yards. 
0.48 
0.43 
LO 
0.72 
L9 
2.64 
1.0 
2.56 
4.50 
4.0 

Seeofids. 
4 

5.5 
7.25 
8. 

10.6 
16.5 
19 

F.andL... 
F.andL... 

Loft 

K.  and  S, . . 

Kight 

Rear 

Hear 

F.andK.. 
F.andB.. 
Rftar 

MiUs. 

8 

8 

10 

16 

li 

22 

23^ 

9 

12 

i\».     .....                                             WW 

16  .  -               ^ 

I 

16 

4S 

25.5 

15 

RAPIDITY. 

The  teat  for  rapidity  consisted  of  oO  consecutive  rounds  fired  as  rap- 
idly as  possible,  and  including  two  separate  groups  of  10  shots  ejicli, 
in  firing  which  special  exertion  was  made. 

The  firing  detachment  consists  of  a  noncommissioned  officer  and 
2  men,  and  as  it  was  necessary  to  seek  shelter  at  each  round,  and  the 
nearest  shelter  was  at  a  distance  of  63  feet  from  the  gun,  the  exertion 
of  rapid  firing  entailed  considerable-  fatigue  on  the  men.  With  guns  in 
service  if  shelter  is  not  sought  the  rapidity  of  firing  might  be  materially 
increased.  The  50  rounds  were  fired  in  56  minutes  and  25  seconds, 
including  a  delay  of  3  minutes  and  10  seconds  required  in  repairing 
platform. 

Tlie  two  separate  groups  of  10  shots  were  fired  in  8  minutes  30  sec- 
onds and  6  minutes  50  seconds  respectively. 

ENDURANCE. 

After  round  222  the  stops  of  vent  shield  were  replaced  by  longer  ones. 
At  round  224  the  upper  breechblock  handle  was  bent  by  the  over- 
turning of  the  mortar;  not  sufficiently,  however,  to  interfere  with  the 
proper  working  of  the  breechblock.  Between  rounds  361  and  416  the 
vent  shield  was  frequently  bent  by  the  discharge,  and  at  the  latter 
round  it  was  broken.  A  new  and  stiffer  vent  shield  was  fitted  to  the 
piece  after  the  tour  hundre^d  and  forty-fiftti  round.  This  shield  was  not 
bent  by  the  discharge,  but  broke  after  223  rounds.  "Seventy -four  rounds 
were  fired  without  the  vent  shield. 

Other  parts  of  the  breech  mechanism  worked  satisfactorily  through- 
out the  tests.  When  the  piece  became  very  foul  difficulty  was  some 
times  experienced  in  opening  and  closing  the  breech.  The  difficulty 
was  easily  removed  by  cleaning  and  oiling  the  block.  The  tip  of  the 
front  sight  was  slightly  injured  and  the  sight  partly  unscrewed  by  the 
numerous  overturnings  of  the  piece  and  carriage. 

At  the  completion  of  the  tests  the  piece  had  sustained  no  injury  that 
interfered  materially  with  its  proper  working. 

Table  3  exhibits  the  results  of  star  gauging  since  the  alterations  of 
the  bore,  described  above,  were  made. 
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Tablk  3. 
CHAMBER. 


Inches  from 
breech. 

After        Afl)er 
ronnd  90.  jnound694. 

Enlarge- 
ment. 

IneheM, 
3.809 
3.800 
3.809 

Inehtt. 
8.811 
3.811 
8.812 

Inch. 
0.002 
0.002 
0.003 

LANDS. 


Inches  from 

After 

After 

[Sblarge- 
ment. 

muzzle. 

round  90. 

ronnd  094. 

InchM. 

Inekea. 

Inch. 

0.5 

3.607 

3.616 

0.009 

1.0 

3.607 

8.615 

0.008 

1.6 

3.007 

3.615 

0.008 

2.0 

3.6065 

S.615 

0.0085 

2.6 

3.606 

8.615 

0.009 

3.0 

3.606 

3.6145 

0.0085 

3.5 

3. 606 

3. 6145 

0.0085 

4.0 

3.606 

8.6145 

0.0085 

4.5 

3.606 

8.6145 

0.0085 

5.0 

3.606 

3.6145 

0.0085 

5.5 

3.606 

3.616 

0.009 

6.0 

8.606 

8.6155 

0.0095 

6.5 

3.6065 

3.616 

0.0095 

7.0 

3.6065 

3.616 

0.0095 

7.5 

3.607 

3.6165 

0.0095 

8.0 

3.608 

3.617 

0.009 

8.5 

3.610 

d.618 

Q.008 

9.0 

3. 6115 

3.620 

0.0085 

9.5 

8.6155 

3.628 

0.0075 

10.0 

3.618 

3.624 

0.006 

10.5 

8.6205 

3.627 

0.0065 

n.o 

3.623 

3.6295 

0.0065 

n.i 

3.626 

3.6315 

0.0055 

12.0 

3.628 

8.6385 

0.0055 

12.5 

3.632 

8.686 

0.004 

13.0 

3.634 

8.6385 

0.0045 

13.5 

8.637 

8.6405 

0.0035 

14.0 

ff.688 

dan 


] 

de< 

ssd 
of 
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CONCLUSION. 

The  Board  is  of  opinioii  that  this  piece  has  shown  satisfactory  endur- 
ance, 500  rounds  with  full,  charges  haying  been  fired  without  material 
damage  beyond  the  breaking  of  the  vent  shield, 

OPINION. 

In  the  opinion  of  the  Board  the  3.6  inches  B.  L.  B.  mortar  (steel),  No. 
1,  has  been  <^  subjected  to  the  proper  test,  including  such  rapid  firing  as 
a  like  gun  would  be  likely  to  be  subjected  to  in  actual  battle,  for  the 
determination  of  the  endurance  of  the  same;  ^  this  to  the  satisfaction  of 
the  Board,  and  in  the  opinion  of  the  Board  pieces  of  this  type  may 
safely  be  put  to  use  in  the  Oovemment  service. 

A  complete  record  of  the  firings  of  this  piece  is  forwarded  as  a  part 
of  this  report;  also  all  the  star-gauge  records. 

A.  MORDECAI, 

Colonel,  Ord.  DepU^  U.  8*  Army, 
Geo.  W.  MoKee, 
Major y  Ordnance  Department. 
Chables  Shaxeb, 
Oaptainj  Ordnance  Department. 
Wm.  W.  Gibson, 
Mrst  Lteuty  Ordnance  Department 

Obmond  M.  Lissak, 
Mnt  Lieuty  Ordnance  Dqfartme^nt. 
(1733-'91.) 
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Record  of  firing  with  $.6'Hioh  Ji.  L.  field  n^ortar  (9teel),  No.  1,  Waiervliet 

[Olvject  of  firing,  to  tut  moart^r 


Date. 


1883. 


Doc.   19     r.  M 


of 
flr«. 


Powder. 

\ 


Kind. 


i& 


ff>i 


^3 


o 
Oh 


Weight. 


I*rojw.iilv. 
Kfud. 


i      0 


8 


0      12 


0      14 


O 
h3 


a 
a 

■c 

H 


I      2 

!i  K 


Wei{;lit, 


Lbs.  Oz. 
18    10 
1      2  sand. 


20      0 


19      0 
1      0  nand. 


l>avel 

of  fltlOt 

inlxn^e. 


Inches, 
16.17 


1ft.  17 


20      0 


19      3  '    16.16 

13  Hand. 


20      0 


19      2 

U  sand. 


!  20      0 


I 


16.17 


Elev». 
tion. 


o         / 

0     40 


0    40 


Instra- 

mental 

^fdoclty, 

100  feet 

from 
muzzle. 


FetX, 
Lo«t 


Loet  — 


I 


0    40 


,(  Lost. 


0    40 


(L09t.    ) 

<       562^1 
(       fi«2  J  ! 


Lost 


[Object  of  firing. 


Dec  20 


A.  M 


5 


0 


8 


M       I 


s 
Q 

O 


u 

o 


s 
o 
a, 


•i 


u      1 


u      u 


1 
!     ^ 


0      14 


1^ 


3 


u 

9 


a 


[19      1 

lo  ouud. 


20      0 


!  19     4 

I  12  Baud. 


2(»       0 


10       0 
1      0  Hand. 


20      0 


19     4 


16.16 


0    60 


U  feet. 
Lost , . . 


16.17  !    0    50  I  Loet.... 


16b  16      0    50 

I 


12  Hand.  ' 


16.15 


0    50 


I,  20      0 


{i 


Lost.  > 
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Arsenal,  at  Sandy  ffook,  X.  J.,  from  December  19  to  December  fgO,  1889, 
and  determine  a  suitable  powder.] 


Pressnre 

per  square 

incn  of 

bore. 


Powndt. 
No.  4,   leefl 
than  9,000. 


No.  4, 11, 090 


No.  4, 13, 390 


8    10 


0    10 


No.  4, 14, 000  ,    0    lU 


Ifortar  moonted  on  new  experimental 
oarriage  madeatWatervlIet  Araeual. 
Copper  cyUndon  of  9,000  pounds  in- 
itial compression  and  tables  of  1887. 
Sleotrio  primers,  model  1883. 


Pressnjw  plug  in  bottom  of  cartridge 
bae. 

Fired  Arom  platform  18  inches  bigh 
on  field  platform.  Restrained  In 
recoil  by  a  rope  attached  to  a  }M>8t 
in  fW>nt  of  ptatfomi.  Fired  into 
field  butt 

Elevating  clamp  failed  to  hold  mor- 
tar in  position  when  it  was  fired 
and  was  dUhoult  to  unlock. 

Breech  mechanism  worked  well 
tbrouffhoat  the  firing,  except  that 
slide  lor  opening  locking  device  oi 
breeohbleck  didnot  automatically 
uncover  the  vent  when  breccli- 
block  was  locked. 


Firing  conducted  bv  the  proof  offi- 
cer, except  round  4,  wnich  was 
conducted  by  Capt.  J.  C.  Ayres, 
O.  D.  Present,  Capt.  R.  Bimic, 
jr.,  O.  D. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  bret>ch 
mechanism,  consumption  of  powdor, 
sound  of  projectile  in  flight,  8c»tt<Ar- 
ingof  ftiigmeuts,ete.,  and  metrulogi- 
caldata. 


Shell  struck  ground  800  fnet  in  i^nt  of 
platform.  BrQe<^hblock  closed  and 
o}»ened  easily.  Obturation  good.  Ve- 
hicity  wires  not  cut. 

Velocity  wires  not  cut. 


Uo|)e  restraining  recoil  broke. 


to  teat  mortar.] 


No.4,13,S00 


11      6 


No.  4, 14, 930     11      6 


No.4, 19,650     12      0 


No.  4, 15, 060 


12 


Mortar  mounted  on  new  experimental 
mortar  carriage  made  at  w  atervliet 
Arsenal.    Copper  cylinders  of  9,000 

Siunds    initifu    compression    and 
bles  of  1887.   Electric    primers, 
model  1888. 


Pressure  pine  in  bottom  of  cartridge 
bag  on  right  side. 

The  olamp  wheel  does  not  hold  the 
piece  at  the  elevation  jdven,  and  is 
hard  to  release  after  nrins. 

Fired  firom  platform  18  inches  high 
on  field  platform.  Restrained  In 
recoil  bT  a  rope  attached  to  a  post 
in  front  of  platform.  Fired  into 
field  butt. 


Velocity  wires  not  cut. 


Volooity  wires  not  outi 


/ 


608 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Seoord  of  firing  with  3.6'inck  B,  Z.  field  mortar  (steel),  No.  1,  WaitrvUii 

[Object  of  firing, 


Date. 


13G0. 


Doc,   20 


A.M. 


I>eo.  23 


A.  M. 


'  of 
fire. 


9 


Powder. 


Kind. 


Weight. 


Lbd.   Oz. 


10 


11 


12 


13 


14 


15 


16 


c*^  .o 

S   -  ' 

S  tt-*3 


OS 

P 


flOlO 

s 

d 


C9 

o 


0 


Projectile. 


Kind. 


U      14 


15 


15 


0     15 


0      15 


0      IT) 


3 

I 


I 


JO 
CO 


Travel 


Weight. 


LbM.  Oz. 


19      3 

13  Hand. 


20      0 


19      1 

15  Mind. 


20      0 


19      2 

14  aand. 


20      0 


19      3 

13  sand. 


20 


19      4 

12  sand. 


20      0 


3 

s 

P. 


rs 


19     4 

12  sand. 


20      0 


•M 


19      2 

14  aand. 


20 


19  2 

14  sand. 

20  0 


Inches. 


16,17 


Eleva* 


iin  bore  J 


0    40 


10.16 


0    40 


Instm- 

nientAl 

velocity, 

from 
xnucsle. 


SSfeeL 
'       6161 
[Lost.   J' 


624 
630 
636 


I    SO  feet. 

(  Lmt  )  . 

;    0    40    <       60d>, 

(       609), 


16.16 


16.17 


16.17 


0    40 


6541 
649! 
614|  ' 

lio+vJ ! 


45    00 


Lost. 
630 
630 


! 


614 
621 
627 

Uo+VJ 


5.7  f€et. 

iljoat.  )  < 
626V 
626  > 


\ 


\ 


/, 
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Arscnaly  at  Sandy  Hook,  N,  e/.,  from  December  SO  to  December  23^  18S0. 
Ui  test  mortar.] 


I 


Preasnre 
bore. 


PoundM. 


Ko.  4, 15, 130 


No.4,15,C25 


No.  4, 16, 170 


No.  4, 17, 080 


No.  4, 17, 040 


No.  4. 17, 590 


No.  4, 18, 100 


No.  4, 17,080 


Ft.  In. 


10 


Hnrtarmonnted  on  new  experimental 
njortar  carriage  made  at  Watervllet 
Arsenal.  Copper  cylinders  of  9,000 
poTHids  initial  oompreseion  and 
tables  of  1887.  Electric  primers, 
model  1883. 


10 


10 


5 


11      0 


0 


Auxiliary  platform  moved  off  field 
platform  on  sand  10  feet  from  first- 
velocity  target.  Mortar  fired  from 
this  position  after  ronnd  8. 

Fired  in  direction  of  3,  OOO-yards  tar- 
get. Fired  fh>m  planks  laid  on 
sand. 

Slide  for  operating  the  locking  de- 
vice for  the  breechblock  worked 
badly  throughout  the  firing.  It 
did  not  entirely  uncover  the  vent 
when  closed,  and  was  difficult  to 
manipulate  in  unlocking  the  block. 


Firing  conducted  by  the  proof  officer, 
except  rounds  5, 0,  and 7,  which  were 
conducted  by  Capt.  J.  C.  Ayrea, 
O.  D.  Present,  Capt-.  K.  Birnie,  jr., 
0.  D. 

Mortar  mounted  on  new  experimental 

mortar  carriage  made  at  w  atervliet 

Arsenal.    Copper  cylinders  of  9,000 

pounds    initial    compression   aiul 

tables  of  1887.     Electric  primers. 

model,  1883. 


Pressure  plug  in  bottom  of  cartridge 
bag  on  right  side. 

Fired  from  platform  18  inches  high. 
Ktistrainea  in  recoil  by  a  rope  at- 
tached to  a  post  in  front  of  plat-  \ 
form ;  platform  40  feet  in  front  of 
field  platform.  Fired  into  fiehl 
butt. 


WAR  01— VOL   III- 


■39 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  con Huniptiou  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  6tc.,and  metrologl- 
caldata. 


Breechblock  closed  with  slight,  diffi- 
culty. 


Velocity  wires  of  first  target  not  cut. 


First  ptimer  failed  to    explode.    Ob- 
servers were  unable  !•  loUow  the 
flight  of  the  shell. 


Mortar  recoiled  off  platform ;  too  much 
slack  rope. 


Elevating  device  not  iiseil.  Block  And 
wetlges  U8«d  to  give  elevation.  Re- 
coil to  end  of  rope;  nipe  11  feet  long. 


Powfler  weighed  on  office  m.nles.  Clamp 
whwl  found  to  be  tightened  after 
firing.  Recoil  to  end  of  rope;  rope 
10  feet  long. 
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£evord  of  filing  wiih  S.e-inch  B.  L,  field  movHr  (9ieel),  Ko.  1, 


Da(«.    [ 


1880. 


Dop.  23  I  A.M 


Powder. 


No. 
of    : 
lire.  1 


1i 


Kind. 


Woight. 


1"! 


18  t 


19 


20 


21 


c  P 
2(5 

sc    . 


3 


*?2 

-I 

g 

P 


0      15 


Projectile. 


Kind. 


r 


15 


2 


s 

Of 

a 

V 

p. 

9t 


a 


Weight. 


Lli,  Ox. 

19     5 

11  sand. 


20      0 


18 

a 

14  Hand. 

20 

0 

19 

4 
12  (saud. 

20 
19 

0 

3 
13  sand. 

20 


19 


20 


11  nand. 
0 


Travel 
of  shot 
in  bore. 


Indies. 
16.18 


Eleva- 
tion. 


16.17 


16.16 


16.16 


16.1 


o       / 


Inatru-   < 

montal    f 

velocity, 

SSfeet 

from 

muKzle. 


\ 


665 
661 
656 


Lost. 
635 
635 


'!  -Si 


f      6571 
6o2 
647 

i  10+ V  J 
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WaUrvleit  Araenal,  at  Sandy  Hook,  $f.  J»,  December  83,  1889. 
to  test  mortar.] 


Preewur© 

per  square 

inch  of 

bore. 


PaumU. 
No. ,  420, 500 


Hecoil. 


n.  In. 


No.  4,  20, 260 


No.  4, 15,  eOO 


No.  4, 17, 590 


No.  4, 18, 400 


Mortar  monnted  on  new  esroerimontal 
mortar  carriage  made  at  W atervliet 
Arsenal.  Copper  cylinders  of  9,000 

S»unda    initial    compression    and 
bles   of  1887.    Eleotrlo  primers, 
model  1883. 


Pressure  plug  in  bottom  of  car^ 
tridge  bag  <m  right  side. 

Pired  nrom  platform  18  inches  high. 
Itestrained  in  recoil  by  a  rope  at- 
tached to  a  post  in  front  of  plat- 
form ;  platform  40  feet  in  front  of 
field  pmtfonn.  Fired  into  field 
btttt. 


Firing  conducted  by  the  proof  officer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech, 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter* 
Ing  of  fragments,  etc.,  andmetrolog* 
ioaldata. 


Powdet  weighed  on  office  scales;  clamp 
wheel  found  to.  be  tightened  after 
firing.  Becofl  to  end  oiTropoi  rope  10 
feet  long.  Handle  and  clamp  or  elo- 
vating  apparaifenB  removed  after 
ronndl7. 

Powder  weighed  on  office  scales. 
Kope  restnuning  recoil  broke.  Mor- 
tar turned  oyer  on  left  side. 


Powder  weighed  on  office  scales.    Ke- 
coil  to  endof  rope ;  rope  10  feet  long 


Powder  weighed  on  office  scales.  'Re- 
coil  to  ena  of  rope ,-  length  of  rope  12 
feet. 


Powder  weighed  on  office  scales.  Some 
difficulty  m  closing  the  breechblock, 
as  it  was  necessary  to  compress  the 
cartridge  in  the  chamber.  £eooil  to 
end  of  rope;  rope  12  feet  long. 
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Report  offii-ing  with  S,6'inch  B,  L,  field  mortar  (steel),  No.  1, 

[Object  of  flring,  accimcy 


• 

of 

flro. 

Powder. 

rrojoctile. 

Trare! 
of  shot 
in  bore. 

Eleva- 
tion. 

Preasiim, 

per  sqaare 

inch  of 

bOsR). 

Date. 

Kind. 

Weight. 

Kind. 

Weight 

• 

18d9. 

A.  M. 

22 
23 
24 
25 
26 

.   27 

1 
f 

28 
29 
30 
31 

• 
CO 

o 
9 

1 

• 

kO 

• 

e 

• 
H 

«D 
33 

Ah 

<§ 

4                                                                                 k 

Lbs.  Oz. 

1      2 

1      2 
1      2 

1 

1      2 
1      2 
1      2 
1      2 
1      2 

t 

1 

I      2 
1      2 

• 
• 

§ 
8 

! 

OS 

Lbs.Oz. 
18    12 
1     4  sand. 

Tnehes. 
16.17 

16.17 

16.13 

16.17 

45    00 
45    00 
45    00 
45    00 

Pounds. 

■  • 

20     0 

18    12 
1     4  sand. 

1 

20      0 

18    10 
1      6  Band. 



i 

20      0 

18    12 
1     4  sand. 

1  20      0 

■ 

19      4 

12  sand. 

16.15 

45    00    ! 

i 

20      0 

16.15 

Dec.  24 

18    12 
1     4  sand. 

45    03    

20     0 

1 

19     4 

12  sand. 

16.16     45    0() 

•                       a 

■ 

1 

20     0 

1               <                          1 
1                                         » 

19     4 

12  sand. 

16.17 
16.16 

45    00    

^  20      0 

1 
1 

10      4 

12  sand. 

45    00 

Xo.  4, 17,715 

20      0 

•18*  10 

1    1     4  sand. 

1          2  lead. 

16.16 

45    00 

20     0 

1 
■ 

• 

BEPORT  OP  THE  CHIEF  OF  ORDNANCE. 
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TTatcrvliet  Ar»enal,  at  Sandy  Hook,  N,  J.,  December  S4, 1SS9. 
at  maximiuu  range.] 


Recoil. 


Ft.  In. 
4    0 


4    6 


Mortar  mounted  on  new  experimental 
mortar  carriage  made  at  Watervliet 
Arsenal.  Powder  weighed  on  office 
aoales.  Electric  primers,  model  1883. 


G    0 


6    0 


6    0 


5    0 


5    0 


r,   0 


6    0 


5    0 


Elevating  gear  replaced  on  carriage. 
Shaft  round  U)  spring  so  that  elevat- 
ing gear  worked  hard. 


Pressure  plug  in  bottom  of  cartridge 
t>ag  on  nght  side. 


Fired  from  temporary  platform,  40  feet 
in  front  of  field  platform.  Aimed 
slightly  to  the  left  of  3,000-yarda  tar- 
get. 

Cartridge  entirely  filled  chamber.  It 
was  a  little  difbcult  to  close  brf)eeh- 
block. 


Slide  for  operating  the  locXing  device 
was  difficult  to  manipulate  in  unlock- 
ing the  block.  Klide  was  taken  out 
and  cleaned  aftor  round  23,  and  then 
worked  more  easily,  but  not  satis- 
factorily. 


Range. 


Tarda. 


XHrection 

to  right  of 

plaiie  of 

reference. 


3,454} 
3,489 


3, 4591 


3,483} 


3,520 


3,572 


3,405| 


Feet 


Special  remai'ks  about  each 
fire,  such  as  effect  on  piece, 
action  ot  breech  mechan- 
ism, consumption  of  pow- 
der, sound  of  projectue  in 
flight,  soattenng  of  frag- 
ments, ^tc.,  and  metrolog- 
ioaldata. 


!  Lost. 


218 
218 


134 


191 


41 


77 


103 


Fired  to  sea.  Copper  cvlln- 
der  of  9,000  pounds,  initial 
compi^ssion  and  tables  of 
1887. 
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Record  of  firing  with  S.6'inch  B.  L,fiM  mortar  (steel)  j  No.  /,  Waterrliei 

[Object  of  Aring,  to  teat  snitabllity 


Date. 


1880. 


Dec.  80 


P.M. 


No. 
of 

flro. 


82 


Powder. 


Kind. 


33 


Q 


Weight. 


Lb$.  Oz. 

1      0 


Projectile. 


Kind. 


^€ 


a 


hi  ® 


N 


a 


Weight. 


Lbt.Ot. 

18    12 
1      4  »and. 


20 


18    12 
1      4  sand. 


Travel 
offthot 
in  bore. 


Inehst. 


1&18 


20 


Eleva- 
tion. 


o    * 


Instm- 
mental 
velocity, 
35  feet 
from 
miixzle. 


Feet. 


}       685S 
i       «85> 


067 
fi08 
f)68 


S 


fObject  of  firing,  to  te«t  Rnitability 


18C0. 


Jnn.   11 


S 


•  • 
OCC5 


^i 


^« 


M 


k..S 


•-      "S 


C   X   S 


t 

V  I 


0    14 


0    14 


0    14 


0 


• 

i 

• 

^9 

18    13 

1      3  nand. 

1 

16.18 

1 

00 

1 

1 

.•a 

o 

• 

i 

1 

1         S 

1 

1  20      0 

• 

16. 19 
16.1^ 
16.18 

0 
0 
0 

50 
!J0 
50 

i  19      3 

I         13  sand. 

(       6061 

]     m[ 

(  Lost.  ) 

;  20      0 

1 
1 

i  10      4 

1         12  Knnd. 

1 

1 

!  20     0 

i 

19  4 

1          12  ciaLil. 

20  0 

C       658^ 

(  Lost.  5 
10  +  -V 

. 

i 
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Araenal,  at  Sandy  Hooky  N,  J. ^  from  Deioemher  80, 1889,  to  January  21,  1890. 
of  powdor  tof  mortar.] 


Pressure, 
per  square 
inch  of 
bore. 

Receil. 

» 

Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechan* 
ism,  consumption  of  pour- 
der.  sound  of^  projectile  in 
flight,  scattering  of  tVag- 
ments,  etc.,  and  metrolog- 
leal  data. 

110.4,17,060 
Ko.4,18,4«) 

1 

Ft.  In. 
8    6 

»    0 

1 

• 

Hortar  moanted  on  oew  experimental  carriMe 
made  at  Watervllet  Arsenal.    Copper  oylin- 

tablet  of  1887. 

Fired   from   platform  .18  inches  hl£h.     Re- 
strained in  recoil  bv  a  rope  attacned  to  a 
•    post  in  fh>ntof  platform.   Platform  40  feet- 
in  Ihmt  of  Held  platform.    Fired  into  field 
butt. 

Firlux  conducted  by  the  proof  oiBoer. 

1 

Pressure  range '  throiwn  70 
feet  te  the  rear. 

of  powder  for  mortar.] 


No.  4, 18,200 


Mortar  mount<Hl  on  new  experimental  carriage 
msde  at  Watervllet  Arsenal.  Electric  primers, 
model  1883.  Copper  cylinders  of  tf,000  poundu 
initial  compression  and  tables  of  1887. 


,  No.  4. 18, 050  :      7    0' 


No.  4, 17,  MO 


t  I 


No.  4, 17. 840 


Pressure   plug  in  bottom  of  cartridge  hag, 

right  aide. 
Fired  firom{platfoTm  18  inches  high.  Restrained 
,  ,-     in  recoil  uy  a  ropo  nttacheato  a  post  in 
0  1 1     firont  of  platform.   Platform  40  feet  fn  front 
of  field  platform. 
Fired  into  field  butt,  section  1. 

i 
I 
I 


0  11  I 


Fir{ngcondncte<1  by  the  proof  officer. 


Rope  slipped  off  carriage. 
Mortar  came  off  platform 
and  turned  oyer  on  sand. 


Rope  slipped  off  one  manett> 
vering  bolt,  and  mortar 
turned  aidewaya. 


i » 

s 

'1 

i 
1 

'       10 

t 

■ 

i 

i 

^ 

'" 

1 

s 

lAi  Oi.  .  fiuh<j 


:    IMS  .  ao  w  I      8 


18.  Ili  I  30    ««  7 


X...  of  ™m,l. 
U. 

lit, 

2.388 

HiBi.. 
Fvl. 

Left, 
Ftt. 

i,*... 

rrrmlMtdevliitioutoloft 

(Irnalivl.  iteviHtiim  to  riebl 

Latcrnl -li8|K.r-io.i 

y^- 

do.- 

tHfl. 

d«. 

Z.34S 

41 

«H.I«S 
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WaiervJiet  Arsenal,  at  Sandy  Hook,  X.  J,,  January ^9, 1800. 
to  determiue  raiigo.] 


Wind, 

streiijeth 

and  dl' 

rection. 


o 

s 

.a 
taC 

i 


Mortar  inoaiite<l  on  new  exporiinentid  car- 
riage made  at  Watervliet  Arsenal.  EIcm;- 
tric  primers,  model,  1883. 


Elevating  cranic   removed   after  tliirly- 

eiglitb  roand.  * 

Fire<l  from  ]^latfonn  18  incheH  liigli.     Ke- 

coil  restrained  by  a  rope  attacued  to  a 

post  in  front  of  platform. 
Axle  of  elevating  gearrever8e<l ;  crank  end 

on  right  side  of  carriage. 
Fired  down  the  beach. 
Quadrant  applied  to  face  of  piece  in  giving 

elevation. 
Sighted  on  left  edge  of  old  1-mlle  target. 


Firing  conducted  by  the  proof  officer. 


Special  remarks  about  each  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con* 
Bimiptiou  of  powder,  soiuid  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and 
metrological  data. 


Clamp  nut  found  undamped  after  firing.   Kle- 
vation  after  firing,  83o. 


Clam 
vai 


in  nut  found  undamped  after  firi  ng. 
tion  after  fiiixlg,  38o  i(y. 


£le- 


Clamp  nut  found  undamped  after  fi  ring 
vation  after  firing,  40<^  55'.  Right  n 
vering  bolt  bent. 


Ele- 
maueu- 


llight  maneuvering  bolt  still  further  bent 
by  carriage  running  up  on  left  side  rails  of 
platform  m  recoil ;  carriage  ti])ping  on  right 
side,  maneuvering  bolt  striking  platform. 
Elevation  after  firing,  40°  55^.  Clamp  nut 
unclfQnped  slightly. 

Carriage  ran  upon  left  side ;  right  maneuver- 
ing  bolt  struok  platform.  Elevation  after 
firing,  200  30/. 


TARGET. 


yo.of 
round. 


0«. 
•J9. 
40. 
41. 

4:j. 


Range. 


Yard*. 
2,42T 

2,348 
2,451 
2,388 
2,3i$U 


11, 994 


Lateral  devia- 
tion from  plane 
of  reference. 


From 

center  of 

impact,  lon- 

gitudimil. 


Right. 


Left. 


Fett. 


( 


Feet. 
13 
20 


+ 


G.iOtt 
4. 116 


Yd9. 
28.2 


52.2 


4.416 


10.282  ;  37.416  ,  80.4 


YdM. 
50.8 


10.8 
18.8 


80.4 


From  center  of 
impa<*t,  lateral. 


Right.  !    Left 


Feet. 


'    Feet. 
i  7.5732 
'14..'>732 


11.5028 
9. 5428 
L0108 


22. 1464 


Mean  range yards..  2, 398. 8 

Meliu   lateral  deviation  from 

plane  of  reference feet . .    5. 4288 

Mean    longitudinal   deviation 

from  center  of  hupaot . .  yds . .  32. 1 6 
Mean  lateral   deviation  ftom. 

center  of  impact feet . .    8. 8.585 

ss2. 9528  yards. 


I 


22. 1464 


11,994^5^2,398.8 


/37. 


416-10.282-^27.134  \ 


6=5.4208 


J 


160.8-^5  =  32.16 


44.2928 -!-5=8.858S 
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Jan.   30 


P.M. 


IVli. 


»» 
<> 


P.  >r. 


B^cord  of  firing  with  S,6-in4)h  B..L.  field  mortar  {steel),  No,. I,  Waiervliei 

[OlUect  of  fixing,  toobtttiB 


V 

Date. 

A 

/ 

1800. 

t 

of 
fire. 


43 


44 


45 


40 


47 


Powder. 


Kind.     I  "Weight. 


I 

9 

& 


& 

OB 
0 

P 


a 
o 


48 


4U 


m 


1-1 

®  -r 
Q  0 


& 


Lbt.  Oz, 
0    15 

0    1^ 


Projectile. 


Kind. 


0    15 


0    15 


0    15 


0    IT) 


«    15 


0     15 


I  » 


at 

2 


1 


o 


o 


3 
a 


Weight 


19     3 

13  Band. 


20      0 


18    15 
1      1  fuuxd. 


20      0 


18    13 
1      3  Hand. 


J  20      0 


18    11 
1      5  Hand. 


20      0 


18    11 
1      5  sand. 


20      0 


Travel 
of  shot 
in  bore. 


18      0 
I      0  Hand. 
7  lead. 


20      0 


18      9 
1      0  sand. 
7  lead. 


20      0 


18      9 
1      0  baud. 
7  Wad. 

20      U 


16. 18 


16.18 


10.18 


16.18 


16.18 


16.18 


16.18 


16.38 


Eleva- 
tion. 


o     / 
0    55 


0    55 


0    55 


Inetra- 

mcntal 

velocity 

35  feet 

firom 

muzsle. 


{ 


623) 
623> 
622) 


Lost 


Lust 


0    55 


0    55 


Lost . . . . 

r    ,639^ 
!        633  ^ 
]       627 


0    55 


' 


1    00 


I^at 


\  is! 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Bccord  of  firing  tcith  S.G-inch  B.  L^  field  mortar  (steel)  ^  No.  1, 

[01\ject  of  flring,  aeovnu^ 


Date. 


1800. 


Feb.     4 


No. 
of 


51 


52 


54 


55 


56 


Powder. 


Kind. 


57 


C4 

c 

o 


OB 


o 

c 

4>l 

a 


Weight. 


Projectile. 


Kind. 


I.ha.  Oz. 
1      0 


1      0 


]      0 


1      0 


1      0 


1      0 


1      0 


(a. 

K 

0) 


Weight. 


Travel 
of  shot 
in  bore. 


LImt.  Oz.  Inehet. 

18    12  .    16.18 

1      4  sand. 


20      0 


Elera- 
tion. 


o       / 
45    00 


18      9 
1      0  sand. 
7  lead. 


10.18  '  45    00 


20      0 


18    10 
1      0  sand. 
6  lead. 


16.18 


20      0 

iF  10 

1     0  snnd. 

6  lead. 


! 


20      0 


18    10 
1      0  Hand. 
6  lead. 


20      0 


18    10 
1      0  Hand. 
6  lead. 


20      0 

18    10 
1      0  sflnd. 
6  lead 

20      0 


16.18 


16.18 


16.18 


16.18 


45    00 


45    00 


45    CO 


45    00 


45    00 


Instrn- 

BHSntAl 

veJocitT, 

—  feet 

from 

mnsile. 


Feet. 


BEPORT  OF  THE  CHIEF  OP  OBDNANCE. 
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Watervliet  Arsenal,  at  San4y  ffook,  N,  J,,  February  rf,  1890, 


at-  nuudmam  range.] 


Prossureper 

square  inch 

of  bore. 


Pound*. 


BeooU. 


Feet. 


Wind, 

strength 

anddi' 

rection. 


I 

9 


1 

■•a 

i 

■a 

a 


Hortar  mounted  on  new  experi- 
mental oarriaffe  made  at  Water- 
vlletArsonar  Electrio  prim- 
ers,  model  1883. 


Fired  from  platform  18  inches 
high.  BeooUrestrained  bv  a 
rope  12  feet  lone  attached  toa 
post  in  Aront  ofplatform. 

Elevating  craukomitted  during 
firing. 

Mortar  nightod  at  range  slake 

to  left  of  sand  butt. 
'  Three  shots,  numbers  unknown  ^ 

Deviation 

Range,  yds.  right,  yds. 

z\  431  168 

3.456  194 

One  shot  lost;  number  of  it  un- 
known. 


Firing  conducted  by  the  proof 
officer. 


Special  remarks  about  each  dre, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  flight,  soatterlns  of 
Augments,  etc.,  and  metrolog- 
icafdata. 


Sighting  shot.  Mortar  recoiled 
niU  length  of  rope.  Elevation 
after  fljdng,  47o  W, 


Sighting  shot.  Mortar  recoiled 
lull  length  of  rope.    Elevation^ 

•  after  firing,  4SP.  Clamp  n<»t 
found  clamped  after  nring. 
Breechblock  closed  and  opened 
with  diffioulty. 

Mortar  recoiled  full  length  of 
rope,rebounded  and  Jumped  up 
on  side  rail  ofplatform.  Breecb- 
block  opened  with  diflioulty. 
Bange,  8,823  yards.  Deviation 
right,  162  yards. 

Mortar  recoiled  full  length  of 
rope.  Breechblock  opened  with 
difficulty.  Bange,  8,446  vardH. 
Deviation,  1&8  yards  right. 


Mortar  recoiled  full  length  of 
rope.  Breechblock  oi>enM  with 
slight  difficulty. 


Mortar  recoiled  ftiU  length  of 
rope.  Breechblock  opened  with 
slight  difficulty.  Range,  3,419 
yaras.  Deviation  right,  yards 
i62. 

Mortar  I'eoolled  full  length  of 
rope. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Jiecord  of  firing  icith  SS-inch  B.  L.fi^ld  mortar  (steel),  No.  1, 

[Object  of  firing,  to  obtain 


Powder. 


Pitjectile. 


Kind. 


o 

o 
*a 

ei 

I 


a      < 


a 
P 


Hi 


a 
o 


Weight. 


Lbg,  ()2. 
0    15 


0    15 


0    15 


U    15 


0      J 


1      0 


0      1 


Kind. 


s 

H 


9 

rs 


Weight. 


Lbt.  Oi. 

19      2 

14  sand. 


20      0 


Travel 
of  shot 
in  bore. 


hughes. 
16.18 


6     / 
0    50 


19 
1 


0 

0  sand. 


20      0 


18      9 
1     0  Aand. 
7  lead. 


20      0 


18      9 
1     0  sand. 
7  lead. 


20      0 


18    12 
1     4  sand. 


20      0 


16.18 


16.18 


0    50 


0    50    J 


Inntm- 
mental 

volocitv, 
35  feel 

from  ni  1X2' 


\ 


1C18  I    0    50 


16.18  i    0    SO 


19      5 

11  sand. 


,  20      0 


19      6 

11  sand. 


20     0 


16.18  : 


16.18 


0    50  •< 


608> 


6U) 
616  > 
618) 


610) 
612  > 
614) 


647) 
648> 
651) 


654) 
656> 
657) 


0    50 


C       (B61 
I      638) 


636 
686 
638 
10+ V 


EEPdRT  OF  THE  CHIEF  OF  OEDNANCE. 


i»2a 


Watmvliet  Arsenal,  at  Sandy  Hook,  N,  J.,  February  7,  1890, 
velocities  and  pressures.] 


Preffsnreper 

nqnare  iucb 

of  bore. 


Pound*. 
Ko.4.  10,820 

Ko.  i,  15, 000 

No.  4, 15, 800 


Hecoil. 


Ftet, 


Wind, 
Htren^ii 
and  di- 
rection. 


No.  4, 15, 910 


Mortar  motinted  on  new  experi- 
mental carriage  made  at  Water* 
vliot  Arsenal.  Copper  oylin- 
ders  of  9,000  pounds  mi  tiki  com- 
pression and  tables  of  1887. 
Klectric  primers,  model  1883. 


Special  remarks  about  eaoh  flro, 
such  as  effect  on  piece,  action 
^of  breech  mechanism,  con- 
sumption of  p6wdcr,  sound  of 
projectile  in  flight,  scattering 
of  irafiments,  etc.,  and  metro' 
logical  data. 


Fired  from  platfonn  18  inches 
high.  Recoil  restrained  bj  a 
rope  attached  to  a  post  in 
front  of  platform. 

Elevating  crank  omitted  dur- 
ing firing.   ' 

Wooden  bolster  placed  between 
cheeks  of  carriage  under 
breech. 

Fired  into  field  butt,  section  1. 

Pressure  plug  in  bottom  of  car- 
tridge bag,  on  right  side. 


Firing  conducted  by  Lieut.  W. 
W.  Gibson,  0.  B.,  assistant 
proof  officer. 


Mortar  recoiled  full  length  of 
rope. 


Mortar  recoiled  fiill  length  of 
rope. 


Mortar  recoiled  fhU  lengtlii  of 
rope. 


Mortxu-  recoiled  full  length  of 
rope.  Hope  restraining  recoil 
broke. 


Mortar   recoiled  AiU  length  of 
rope. 


Mortar  recoiled  ftill  length  of 
rope,  and  Jumped  off  platfonn, 
failing  on  right  side  on  sand. 

Rope  restraining  reooU  broke. 
Mortar  Jumped  off  platform, 
falling  on  sand.  The  break  in 
right  x«il  of  bed  of  oarrisge  at 
notch  for  rear  bolt  that  assem- 
bles top  d^rriage  to  bed  and 
the  bending  of  snoe  on  this  rail 
continues  to  develop. 
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REPORT    OF   THE   CHIEF    OF   ORDNAJ^OE. 


Mecot'd  offiriny  with  3.6-%nch  D,  L.  field  m&rtar  (ste-el),  Ho.  /, 

f  01ijoctj>f  tiring,  accuracy 


Date. 


1890. 


Fob.  10 


A.M. 


Powder. 


No. 

of 

fire. 


65 


60 


67 


68 


70 


C4 

c 

o 

3 

O 


a 

6 

\4 


» 
O 

Q 


Kind.      Wfilglit. 


Lh».  Oz. 
1 


Projecrtil©. 


I 


Kind.  Weight. 


0    ^ 


0 


0 


I  \ 


0 


0 


a* 


3 

§ 

6 

u 

o 
p< 

o 


J3 


4) 
CO 


Travel 

of  t»hot 

in  bore. 


)Lb».  Oz. 
19     1 
I         15  sand. 


20 


i  19     1 

I         15  sand. 


20 


10      1 

15  sand. 


20 
19^ 


1 
15  sand. 


20      0 


Inches. 
16.18 


10.18     45    00 


Instru- 
mental 

velority. 
—  feet 

frominuz- 
zle. 


19      I 

15  sand. 


20 
iT 


0 


1 


15  Hand. 


20      0 


16.18 


16.18 


45    00 


45    00 


10.  IS     45    00 


16. 18  :  45    00 


TARGET. 


No.  of  round. 


66 
67 
08 
69 
70 


Deviation 

Range. 

Right. 

Left. 

Yards. 

Yards. 

Yards. 

3,438 

17 

3,435 

24 

3,455 

16 

3,483 

50 

3,417 

33 

Yards. 

Greatest  range 8, 4S3 

Least  range 3, 417 

Dispersion  in  range 66' 

Greatest  deviation  to  ri^lit 50 

Greatest  deviation  to  loft ; 24 

Lateral  dispersion 74 


Twenty  rounds  have  been  fired  at  Watervliet  Arsenal.  Charge,  1  pound  powder  and  20-poand  pro- 
ject lie. 

Since  ro'und  70  mortar  and  carriage  sent  to  Watervliet  Arsenal  and  the  followine  changes  made: 

Jfortor.— Bore  at  shot  seat  made  conical  from  3.64  inches  to  8.6  inches  for  a  length  of  6.7  inches. 
Catch  and  stud  for  locking  breechblock  omitted.  Locking  stud  placed  on  left  side  of  oreeohblock  with 
cat«h  actuating  a  vent  shield.    Stud  placed  on  breech  of  gun  to  actuate  locking  stud  of  carrier  ring. 

Carriage.— Cxamx^  wheel  and  clamp  omitted  from  elevating  apparatus.  Axle  reversed  in  its  b«Ar- 
ings,  and  new  clamp  nut  placed  on  right  side  of  carriage,  l^ew  wooden  bed  made  uniform  in  section 
throughout.    The  two  maneuvering  bolt>6  replaced  by  u'on  loops. 

Mortar  star  gauged  before  roundel,  August  12, 1890,  by  Lieut.  O.  M.  Lissak,  0.  D, 


BEPORT  OP  THE  CHIEF  OF  ORDNANCE. 


G25 


Waie)rliet  Arsenal j  at  Sandy.  Hook,  N.  J.,  Fehrmiry  10, 1890. 
at  maximum  range.] 


Pn«8ur«  per 

square  inch 

of  boro. 


Pounds. 


Recoil. 


Feet. 


Wind, 
strt^ugth 
and  di- 
rection. 


u 

3 
O 

3 

S 
B 

00 


•A 


G 

i 


Mortar  mounted  on  new  experi- 
mental carriage  made  at  Water- 
vlietAmenal.  Klectrio  primers, 
model  1883. 


Fired  from  platform  18  inches 
high.  Recoil  restrained  by 
a  rope  10  feet  long  attachea 
to  a  post  in  firont  or  platform. 

Elevating  crank  omitted  dur- 
ing liruig. 

Fired  down  the  beach. 


B^iring  conducted  by  Lieut.  W. 
W.  CTibson,  O.  D.,  assistant 
proof  officer. 


Special  remarks  about  each  firo, 
such  sa  efEbct  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  i>owder,  sound  of 
prolectUe  in  flight,  scattering 
of  fragments,  etc.,  and  metro- 
logioaldata. 


Sighting  shot.  Eleration  after 
firing,  SS'^IO'.  Mortar  recoiled 
fall  length  of  rope.''  Clamp 
nat  remained  clamped. 

Clamp  nnt  remained  damped. 
Elevation  after  firing,  50°  15'. 


Clamp  nnt  found  miclamped 
after  firing.  Elevation  after 
tiring,  65«>. 


Clamp  nut  found  undamped 
after  firing.  Elevation  after 
firing,  65°. 


Eleration    after    firing,   40o. 
Clamp  nut  remainad  cutmped. 


Elevation  after  firing,  63<3  20'. 
Clamp  nut  found  tinolamped 
after  firing.  Platform  was 
found  to  have  moved  about  6 
inches  directly  to  the  rear,  2 
niiddlo  ties  under  platform 
having  become  looseuedfrom 
platform  and  rotated. 


TARGET. 


No.  of 
round. 

Range. 

Yards. 
3,438 
3,435 
3,455 
3,483 
3,417 

Lateral  de- 
viation from 
plane  of 
teference. 

From  center  of 
impact,  longitu- 
dinal. 

From  conter  of 
impact,  lateral. 

Yards. 
Mean  range 3,445.6 

Right 

Yds. 
17 

"ho 

38 

Left. 
Yds. 

+ 

— 

Right. 

Left. 

C6 

yards. 

rard«. 

7.6 

10.6 

Yards. 
5 

rard«. 

36" 

28 

plane  of  reference,  right 12 

Mean    longitudinal    deviation 

from  center  of  impact 18.72 

Moan  lateral  deviation  from  cen- 
ter of  imnart                                      9^  A 

67 

68 

24 

16 

37.4 

69 

70 

28.6 

38 
21 

17,228 

100 

40 

46. 8        46. 8 

64 

64 

17,228-5-5=3,445.6.           100-40=:60  :-5=12.  93.6-i-5=18.72.  128-1-5=^25.0. 

WAR  91— VOL  III 40 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Jiecord  of  firing  mih  S,64n<ih  B,  X.  field  moytar  (steel) y  No.  1,  Waierrliet 

[Object  of  firing,  to  test  suit- 


Dato. 


1890. 


Aug.  13 


P.M 


Aug.  25     r.  M 


No, 

of 

fire. 


91 


Powder* 


Kind. 


92 


93 


96 


07 


98 


99 


100 


101 


102 


& 

w 

« 

J* 

e 
o 

d 
P 


Weight. 


Lbs.  Oz. 
1     0 


1     0 


1      0 


1  •  0 


1      0 


Pregectll©. 


Kind. 


1      0 


1      0 


1      0 


1      0 


0    11 


0    11 


0    11 


o 

.  1 


a 

s 
•c 

K 

o 

I 

S 

ja 


« 

93 


Weight. 


Travel 
of  shot 
in  bore. 


Lin.  Oz. 
19     3 

13   nand. 


20      0 


19      1 

15  Mnd. 


i- 


20^     0 

19      T 

12   Mnd, 

20      0 


19      4 

12   sand. 


20      0 


Inches. 
16.1625 


16.1625 


16.1625 


16.1625 


19      4  I  16.1625 

12   sand.' 


20      0 


19      3  16. 1625 

IS   sand. 


20      0 


19      4 


16.1625 


12   sand. 


20     0 


Elevft- 

tiOQ. 


o       t 
0    45 


Instm- 
mental 

Telocltv, 
—  feet 

from  muz- 
zle. 


\ 


FeeU 
683) 
672  > 
680) 


0    45 


0    45 


0    45 


0    45 


0    45 


665) 
770  > 
e75> 

Lost.) 
678  > 
678) 

665) 
672  > 
679) 

668) 
674  S 
690) 


0    45 


19      3  16.1625      0    45 
13  sand.'  | 

20_  0  I  I 

19" 4  '  16.3625  j    0    45 

12  sand. 


20_     0 

19~  "^ij 

14|  sand. 


16.1625      0    45 


20      0 
"19"    it 


141  sand. 
20    ^  ! 


16.1625 


19  0  i  16. 1625 
10   sand. 

20  0 


0    45 


0    45 


KEPOKT  OP  THE  CHIEF  OF  *  ORDNANCE. 

Amenaly  at  Stindy  Hook,  N.  J.,  from  Auguat  19  to  August  25, 1800, 
ability  of  ponder  for^mortar.] 
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Hqnaro  inch 
of  bore. 


■Pounds. 
No.  4,18,800 


yo.  4. 18,200 
No.  4,  18,480 
Xo.  4,  18,660 
No.  4,  18,760 


Recoil. 


rtin. 

U     8 


No.   4,  lesa 
tban  18,000. 


No.   4,  leAs 
than  18,000 


No.  4.  17,000 


No.  4, 17,100 


No.  4, 10,060 


No.  4, 10,835 


No.  4,  10,000 


10     0 


11      0 


6      5 


5      0 


13 


10      0 


6      0 


5      0 


5      0 


11      0 


11 


Mortar  mounted  on  experimontal  car> 
riage  msAh  at  WatervUot  Arsenal. 
Cannon  friction  primen  (experi* 
mental),  modified  priming,  Mwch, 
1890. 


Fired  from  ^roodenplatfbrm  of 4-inoh 
plank  14  feet  long.  Recoil  re- 
strained by  rope  attached  toronnd 
post  10  reet  in  front  of  platform 
and  to  chain  through  front  loops 
of  carriage.  Roi>e  aUows  recoil  of 
11  feet. 

Fired  down  the  beach. 

Pressore  plug  in  bottom  of  cartridge 
bag,  on  right  side. 

CopiHir  cy  lindersof  18, 000  pounds  ini- 
tial compression  uid  tables  of  1887 
used  in  rounds  02  to  05,  Inclusive. 


PresRuree  and  velocities  taken  by 
Lieut.  O.  M.  Lissak,  O.  I).  Firing 
conducted  by  Lieut.  O.  M.  Lissak, 
O.  B.,  assistant  proof  officer. 

Mortar  mounted  on  new  Cxperimonjtal 
carriage  made  at  WatervUet  Arse- 
nal. Cannon  fHction  primers  (ex- 
perimental),with  modified  priming, 
March,  1800.  ■ 


Fired  fVt>m  wooden  platform  of  4-inoh 
plank  14  feet  long. 

Recoil  restrained  by  5-inch  rope  fas- 
tened to  round  poet  10  feet  in  Aront 
of  platform  and  attached  to  bight 
of  rope  spliced  through  loops  of 
carriage. 

Chainused  through  loops  of  carriage 
in  previous  firing  has  been  replaced 
by  5-inoh  rope  attached  by  eye 
splices  through  loops. 

Rope  parceled  over  splices. 

Fired  into  field  butt,  section  1. 

Copper  cylinders  of  9,000  pounds  ini- 
tial compression  and  tables  of  1887 
used  in  rounds  98-102,  inclusive. 

Velocities  taken,  but  the  results  were 
incorrect,  doe  to  improper  working 
of  chronometer  of  instruments. 


Pressure  and  velocities    taken    by' 
Lieut.  "W.  W.  Gibson,  O.D.   Firing 
conducted  by  Lieut.  0.  M.  Lissak, 
O.  D.,  assistant  proof  officer. 


Special  remarks  about  each  flrp,  such 
as  effect  on  piece,  action  of  br(H*fh 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  »<•« tier- 
ing of  fragments,  etc.,  and  mctfolo"^. 
icai  data. 


Rope  drawn  taut  from  carriage  and 
nven  one  round  turn  about  po8t. 
Chain  through  loops  of  o«rriiice 
broken.  Clamp  of  elirvating  appa- 
ratus loosened  by  discharge  and 
muEsle  of  mortar  point«d  upwarrl. 
.Copper  cyMnder  of  9,000  pounds  ini- 
tial compression  and  tables  of  1887. 

Two  turns  of  rope  taken  abont  ixiMt. 
Chain  attached  to  carriage  broken. 

Two  turns  of  rope  taken  about  post. 


All  slack  in  rope  taken  up  bv  winding 
around  post.  Chain  attacned  to  car- 
riage broken.    First  primer  failed. 

All  slack  in  rope  i^en  up  by  winding 
around  post.  Mortar  tH>ped  over  on 
right  side.    First  primer  failed. 


Rope  allows  recoil  of  13  feet.  Two 
turns  of  rope  taken  about  post.  Mor- 
tar recoiled  off  platform.  Elevation 
changed  after  fire ;  amount  not  noted . 
First  primer  failed.  Copper  cylin- 
ders of  18,000  pound  initial  C4>mpres- 
sion  and  tables  oi  1887. 

Ro])e  shortened  to  allow  recoil  of 
11  feet.  First  primer  failed,  three 
turns  of  rojM  taken  about  post.  Ele- 
vation changed  after  fire ;  amount  not 
noted.  Copper  cylinders  of  18,000 
pounds  initial  compression  and 
tables  of  1887. 

Three  turns  of  roi»e  taken  abont  post. 


Three  turns  of  rope  taken  about  post. 
Elevation  changed  after  fire ;  amount 
not  noted. 

Three  turns  of  rope  taken  about  post. 
Elevation  after  fire,  50  degi^es. 


Three  turns  of  rope  taken  about  post. 
Elevation  after  fire,  50  degrees. 


Three  turns  of  rope  taken  about  post. 
Elevation  after  fire,  50  degress. 
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Becord  of  firing  with  S,6-inch  B.  L,  field  mortar  (steel),  No.  1, 

[Object  of  firing,  to  determine  suit 


Date. 


1890. 


Aug.  20 


A.M 


No. 

of 

fire. 


103 


104 


105 


106 


107 


108 


100 


110 


111 


112 


113 


Powder. 


Kind. 


114 


115 


116 


freight. 


o 
o 

•I 

i 

u 


3 

t- 


m 


§ 

P 


Projectile. 


Kind. 


IA>8.  Oz. 
'         1      0 


1      0 


I      0 


0    11 


0    11 


0    11 


0      8 


0      8 


0      8 


0      5 


0      5 


0      5 


0      5 


o 


(3 

s 


01 


Weight. 


Lbt.  Oz. 
19      5 

11  sand. 


20      0 


19      2 

14  sand. 


20      0, 


19      3 

13  eftnd. 


20      0 

10      4 

12  sand. 


20      0 

19      4 

12  sand. 


Travel 
of  shot 
in  bore. 


Incku. 
16.1625 


16. 1025 


2fl      0 


19      3 

13  SADd. 


20      0 


19      3  I 

13  sand.  I 


16.1625 


16. 1623 


16.1625 


10.1625 


16. 1625 


20      0 


19      5  I 

11  sand. 


20      0 

;  19      6 

10  sand. 


20     0 

19  '  i 

15  sand' 


16.1025 


16. 1625 


16. 1625 


20      0 

19      7 

9  sand.  ; 


20      0 


19      1  I 

15  sand.  • 


16. 1625 


16. 1625 


20      0 


19      4 

12  sand. 


20      0 


18    14 
1     2  sand. 

20      0 


16.1625 


16. 1625 


Eleva- 
tion. 


Instru- 
mental 
velocity, 
fh>mmiiE- 
zle. 


o      / 
0    45 


0    46 


0    45 


0    50 


0    6Q 


0    50 


0    50 


0    50 


0    50 


50  feet. 
635 


637 


1    00 


640 


497 


802 


406 


407 


407 


411 

25+3- 

SO  feet. 
Lost 


1    00 


300 


1    00 


1    00 


1    00 


Lost . 


31S 


Lost 

.,     30 
15 +v 
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WatervUet  Arsenal,  at  Sandy  ffook,  N.  J.,  Augunt  S6,  ISOO, 


ability  of  powder  for  mortar.] 


PrenaureiMr 

square  Inch 

of  bore. 

Kecoil. 

• 

No.  4,  16,040 

Ft.  In. 
2    0 

No.  4,  17,000 

11    0 

No.  4,  16.020 

• 

11    0 

No.  4.  10,230 

6    0 

—       M 


Mortar  mounted  on  experimental  car- 
riage made  at  Watervliet  Arsenal. 
Cannon  friction  primers  (experi- 
mental),  with  modified  priming, 
liaroh,  1890. 


No.  4,  0,815         G    0 


No.  4,  10,170         7    0 


No.  4,  6,825         4    0 


No.  4,  7.100  :      4    0 


No.  4,  6,435 


4    0 


Fired  from  wooden  platform  of  4- 
inch  planX  14  feet  long.  Becoil 
restrained  bj  5-lnch  rope  fastened 
t^  roiind  jKMt  10  feet  m  firont  of 
platform,  and  attaclMd  to  bight  of 
rope  spliced  throagh  loops  of  car- 
riage. 

Fired  into  field  butt,  section  1. 
'Copper  cylinders  of  9,000  pounds' 
initial  compression  and  tables  of 
1887  used  in  rounds  103  to  108,  in- 
clusive. 

Uncompressed  copper  cylinders  and 
tables  of  1890  used  in  i-oundfi  109  to 
115,  iiiclnsive. 

One  chronograph  (No.  101)  used. 


No.  4,  4,300        1    9 


No.  4,  3,726  I      0    9! 


No.  4,  4,350 


No.  4,  4,450 


No.  4,  4,200 


0  9  !    Uncompressed  cop  per  cylinders  and 
I  «-     tables  of  1890  used. 

Fired  into  field  butt.  Kection  1. 
One  chronograph  (No.  I)  used. 

1  0 


0    9 


Special  remarks  about  each  fire,  such 
y  as  elfect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  ftight,  scatter- 
ins  of  firagments,  etc.,  and  meirolog- 
ical  date. 


Three  turns  of  rope  taXen  about  post. 
Mortar  turned  orer  on  lofl  side. 


Three  tnms  of  rope  taken  about  post 


Three  tiuais  of  rope  taken  about  post. 
Mortar  turned  over  on  left  side. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  poRt. 
First  primer  failed  to  ignite  car- 
tridge. 


Three  turns  of  rojie  taken  about  pout. 


Ttiree  turns  of  rope  taken  aliout  ]i08t. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  post. 


Four  turns  of  rope  lAken  about  post 


Four  turns  of  rope  taken  about  post 


Four  tuma  of  rope  taken  about  post. 


Four  turns  of  rope  taken  about  post 


Two  primers  failed.  Friction  com* 
position  in  short  tube  ignited,  but 
failed  to  ignite  rifle  powder  la  long 
tube. 
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Record  of  firing  with  SM-ineh  J5.  L.  field  mortar  (sieel)^  No.  1,  WatervUet 

[Object  of  firing,  to  ^eienaine  suit 


Date. 


,      18D0. 


Aug.  26     A.  M 


Aug.  28 


P.M 


No. 

of 

fire. 


117 


118 


119 


120 


121 


Powder. 


Kiua. 


Weight. 


122 


123 


124 


125 


a 

u 


>>■ 


I, 
>  ^i  ^ 

•3:5 

o 
u> 

OS 
H 
V 

I 

o 
p. 


a 

o 


0      8 


0      3 


0      3 


1      0 


1      0 


1      0 


0    11 


a    11 


0      8 


Projectile. 


Kind. 


9  ■< 

g 

I. 

Si 

if"*" 

S 

J9 


4' 


P4 

X 


p 

es 

.a 


.a 


Weight. 


14>9.0z. 
19      2 

14  sand. 


20      0 


19      0 
1     0  sand. 


20     0 


18    15 
1      1  sand. 


20     0 


Travel 
of  shot 
in  bore. 


Inehe*. 
^6. 1625 


16.1625 


16.1625 


19      3 

13  sand. 


20      0 


18    13 
1      3  .sand. 


20      0 


19      1 

15  snnd. 


20      0 


19      0 
1      0  nnnd. 


20      0 


19      0 
1      0  sand. 


20      0 


18    12 
1      4  sand. 

20      0 


16. 1625 


16.1625 


16. 1625 


16.1625 


16.1625 


16.1625 


Eleva- 
tion. 


0  ' 

1  00 


1    30 


3    00 


0    45 


•)    45 


0    45 


0    50 


0    50 


0    50 


Instru- 
mental 

velocity, 
30  feet 

from  mnzH 
£le. 


FteL 


SO  feH. 
649 


«33 


644 


622 


51» 


T/)it  .... 
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Arsenal,  at  Sandy  Hook,  N,  J.,  from  August se  to  August 28, 1890. 
ability  of  powder  for  mortar.] 


Premure  per 

aqiitire  ineh 

of  bore. 


Poundi. 
No.  4,  4,200 


j!fo.  4,  8,945 


No.  4,  3,610. 


Recoil. 


n.  In, 


u 


Mortar  mounted  on  experimental  car- 
riage made  at  Waterv'liet  Arsenal, 
('annon  friction  primers  (ex})eri- 
mcntal),  with  modified  priming, 
March,   1890. 


;  No.4,ie,670 


No.  4, 13,54.? 


No.  4, 14,500 


No.  4,   9,350 


No.  4,  9,^ 


No.  4,  7,590 


Uncompreoaed    copper     cylinders 
.     and  tables  of  1890  naed. 
'  Fired  into  field  butt,  aection  1. 

One  chronograph  (No.  101)  used. 


I ' 


Pressnrcs  and  Telooitiee  taken  by 
J.ieut.  O.  M.  Lisaak,  O.  D.  Firing 
conducted  by  Lieut.  O.  M.  Llaaak, 
O.  D.,  assistant  proof  officer. 

Six  blank  charges,  3  ounces  each,  Bn 
Font's  I.  K.  H.,  density  1.725,  fired 
to  test  suitability  of  cartridge  bag 
with  small  charge.  All  charges  ig- 
nited  without  difficulty. 

Mortar  mounted  on  new  experi- 
mental ferriage  made  at  Water- 
vliet  Arsenal.  Cannon  friction 
primers  (experimental),  with  modi- 
iiiid  priming,  March,  1890. 


9 


6 


Fired  from  wooden  platform  of 
4-incli  plank  14  feet  long.  Recoil 
restrained  by  5-inch  rop>e  fastened 
to  round  post  10  feet  in  front  of 
platform  and  attached  to  bight  of 
rope  spliced  through  loops  of  car- 
riaf^e. 

iMred  into  field  butt,  section  1. 

In  rounds  123  to  125  powder  inclosed 
in  rectangular  paper  box.  Base, 
2^  inches  square;  length,  Sinches. 

Copper  cylinders  of  9,000  pounds 
initial  compression  and. tables  of 
1887  used  in  rounds  120  to  124,  in- 
eliiHive. 

Elevation  found  changed  after  each 
fire. 


Special  remai^ks  about  each  fire,  such 
as  etOtect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  i>roJtM!tile  in  flight,  scatter- 
ing of  fhignients,  etc.,  and  metrolog- 
leal  data. 


Four  turns  of  rope  taken  about  iK>st. 


Four  turns  of  ropo  taken  about  poat. 
All  slack  in  rope  taken  up. 


Three  turns  of  ropo  taken  about  post. 


Three  turns  of  rope  taken  about  post. 


Pressures  and  velocities  taken  by 
Lieut.  O.  M.  Lissak,  O.  T). 

Firing  conducted  by  Lieut.  O.  M. 
Lissak,  O.  D.,  assistant  proof  officer. 


Three  turns  of  ropo  taken  about  post. 


Three  turns  of  rope  taken  about  post. 
Paper  found  in  mortar  partially  con- 
sumed and  holding  fire. 

Three  turns  of  rope  taken  about  post. 
Paper  found  in  mortar  partially  ctm* 
sumed  and  holding  fire. 

Three  turns  of  rope  taken  alxint  poAt. 
Paper  found  in  mortar  partially  con- 
iramed  and  holding  fire.  Uuconi. 
pressed  copper  cylmders  and  tables 
of  1890. 
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Record  of  firing  irilh  .l.G-ineh  If.  L.  fiiM  mortar  (steel),  No.  1, 
[OltJKt  of  firing,  tu  detennlne  nBga 


Powder.           1 

No. 

l).ll,-. 

1 

Kind.    rWeigLI.  1 

: 

Ki» 

.». 

lai 

OUBM.. 

127 

3 

3 

■1 

3 

3 

sept,    9 

AH 

^1 

IM 

I 

1 

'mitrtllB. 


■    fffnd. 


l^aiinil,  ,  I" 


Ko.of  to 

nd.      1   Kungo, 

"*righ't°^ 

Gj^r'""^ 

Inrd.. 
a-'"* 

127 

■a-i. 

rardt. 

Ditponlon  In  range. 

Greateat  deviation  rrom  til 
Least  deviation  IVodi  |>lan( 

po 

— 

"f  ni™™"™::: 

--=■- 
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Waiervliei  Araeual,  at  Sandjf  ffookj  AT.  t/.,  September  9,  1890. 
corresponding  to  charge  of  povder.] 


Time 
flight. 


See$. 
4| 


4i 


4i 


4i 


44 


Mortar  mounted  on  new  experimental  carriage.  Cannon 
friction  primers  (experimental},  with  modified  priming, 
March,  1890. 


fired  from  wooden  platform  of  4>lnch  plank  14  feet  long. 
Recoil  restrained  b;^  6-inoh  rope  fastened  to  round  post 

10  feet  in  front  of  platform  and  attached  to  bight  of 

rope  spliced  through  loopa  of  oarrfage. 
Fired  down  the  bea&. 
Direction  giren  by  wooden  strip  nailed  on  platform. 


Special  remarks  about  each  flre> 
such  as  effect  on  piece,  action 
of  breech  mechanism,  cop- 
sumption  of  powder,  sound  of 
pKvjectile  in  flight,  scattering 
of  tragments,  eto^  and  metro- 
logical  data. 


First  primer  failed   to  ingnite 
cartridge. 


TARGET. 


No.  of 
round. 

Range. 

Lateral 
devia- 
tion 
fh>m 
plane 
of  ref- 
erence, 
right. 

From  cen* 
terof 
Impact, 
longitudi- 
nal. 

From  center 

of  impact, 

lateral. 

\ 

+ 

Ydi, 
12.4 

Td$. 

Right.    Left. 

Tardt. 
M'ean  ranffe .....'..'....  310. 9 

Mean  lateral  deviation  from  plane  of  ref- 

12C  

Yards. 
323 
252 
SOU 
324 
354 

Tardt. 
3 
3 
6 

4 
4 

Yard*. 

Yd». 
1 

erence 4 

Mean  longitudinal  deviation  fh>m  center 
of  impact 27. 68 

127.. 

VIA 

129 

is.  4 

&8.6 
10.6 

2' 

1 

Mean  lateral  deviation  from  center  of 
impact... « 

130 

43.4 

.... 

• 

l,o53 

20     60.2 

6e!2 

2 

2 

l,&53v5.=310.6 


20-i-&«:4 


138.4+5=27.68 


4+5—^.80 


634 


EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  tvith  S.O-inch  B.  L.  fteld^  mortar  (steel),  No,  1,  WaterrliU 


So.  of 
lire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Time  of 
flight. 

EecoiL 

Date. 

J 

Kind. 

Weight. 

1 

• 

Kind. 

1 

Weight. 

1890. 

131 

132 

133 

i    134 

1 
\ 

133 

• 
.  OS 

1 

t 

Ounces. 
3* 

• 
• 

s 

4) 

Lbs.  Oz. 
19     3 

13  sand. 

o       / 
15    00 

15    00 

15    00 

15    00 

15    00 

Sees. 
5 

6 
5 
5 

1 
Ft.  In.\ 

20     0 

19      8 

13  sand. 

20      0 

Sept.   9 

19      4 

12  sand. 

20      0 

1 

* 

19      4 

12  sand. 

20      0 

4    2 

i 

1 

• 

19      6 

10  sand. 

I 

20     0 

t 

TABCET. 

1 

No.  of  round. 

Kange. 

Deviatioi 
right. 

Greatest 
Lanftt  rai. 

ranire 

Yards, 
426 

ttflTA    .      _ 

..  369 

131 

Yards. 
889 
421 
897 
426 
397 

Yards. 

13 

8 

4 
3 
3 

IMspenion  in  range 

37 

132 

Greatest  deviation  ft-om  plane  of  referepc 
Least  deviation  from  plane  of  reference  . . 

J^ 

13 

133 

3 

134 

135 

T  n^^««M«1  ^4a«^4^«Mfel^%«ft 

9i% 

• 

x<a 

IW7XMA  UUSp 

VAOiVU    ••.*••-• 

10 
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Anenai,  at  Sandy  Hook,  N:  J.,  Stgiimkbtr  9,  1890 — Continueil. 


Wind, 
strenffth 

and  di- 
rection. 

m 

• 
Speoial  vemaxka  abovt  eaohHra, 
Buefa  as  effect  on  piece,  action  or 
breech  mechanism,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  flieht,  scattering  of 
firagmenta,  etc.,  andmetrolog- 
icaldata. 

• 

s 

3 

B 
1      4      1 

s 

■*» 

B 

Cannon  friction  primera  (experimental),  with  modified 
priming,  Maroh,  180C. 

■ 

• 

1  Fired  down  the  heaeh.    Direction  {i;iven  by  wooden  J 
(     atrip  nailed  on  platfonn. 

• 

Bope  restraining  recoil  broke. 

TAHGET. 


Ko.  of 
round. 


131 

134 
135 


Range. 


Yard*. 
38» 
421 
307 
426 
3S7 


Lateral 
devia- 
tion 
ftrom 

plane  of 
refer- 
ence, 
right. 


Yard: 
13 
3 
4 
3 
3 


From  center 
of  impact, 
longi- 
tudinal. 


"is" 

"26' 


17 


0 
"9 


From  center 

of  impact, 

lateral. 


2,030 


26 


35 


35 


Right. 


Yard*. 
7.8 


7.8 


Left 


Fdff. 


2.2 
1.2 
2.2 
2.2 


7.8 


YardM. 

Keoa  range : 406 

Mean  lateral  deviation  fVom  plane  of 

reference 5.2 

Mean  longitudinal  deviation  from  center 

of  impact 14 

Mean  lateral  deviation  from  center  of 

impact 3.12 


2, 030  -f-5=406 


26 -^  5=5.2 


70+5=14 


16.6 -^  5^3.12 
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Uecord  of  firing  with  3.6-inch  B,  L.  field  mortnr  (steel).  No,  1,   WatervHsi 


Date. 


1890. 


Sept.    9 


Xo.  of 
fire 


f     136* 


A.H. 


137 


138 


139 


Powder. 


Kind.  • 


140 


ac 

So 

9-2 


8 
O 


5 


Weight. 


OUne««. 
3t 


3* 


Projectile. 


Kind. 


•ii 


^ 


3i 


^-9 


5 

a; 

a 

H 

4> 


eg 


Weight. 


Lbt.  Oz. 
19      2 

14  Band. 


20 


19 


5 


11  ftBUd. 


20      0 


Eleva- 
tion. 


19      2 

14  sand. 


o      / 
45    00 


45    00 


45    00 


20 


19      0 
1      0  sand. 


20 


19      4 

12Aand. 


20      0 


45    00 


45    00 


Time  of 
flight. 


Sect. 
Loet. 


12 


12i 


12J 


12J 


Wind, 

strtofith 

andoi- 

rection. 


o 

M 

3 

a 

1 
•a 

C    1 

Si 


a 

a 


§ 


TARGET. 


Ko.  ofnmud.      j  Range. 


136 

i:r7 

IHS 
139 
140 


Tardt. 
754 

728 
719 
716 
710 


Deviation 
right. 


Yards. 
25 
24 
23 
23 
23 


Yard*. 

Greatest  range  - 754 

Least  range 710 

Dispersion  in  range 44 


Greatest  deviation  ttom  plane  of  reference  . , .' 2h 

Least  deviation  from  plane  of  reference 23 


Lateral  dispersion 


S 
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9 

\ 

Special  remarks  abont  each  Are,  snch  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
samption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and  me- 
trologioaldata. 

Crninon  friction  Drimera  (ezperimenta]),  with  modi- 
flod  priming,  ALarcli,  1890. 

• 
1 

Fired  down  the4>eacli.  Direction  given  by  wooden 
r     strips  nailed  on  platform.                                      | 

Kope  restraining  recoil  broke. 

\ 

First  primer  failed  to  ignite  cartridge. 

• 

• 

TARGET. 


No.  of 
round. 


136 
137 
1U8 
130 
140 


Lateral 

devia- 

tion 

Range. 

from 
plant'  of 

refer- 

ence. 

ri^ht. 
Yardt. 

Yards. 

754 

25 

738 

24 

719 

23 

716 

23 

710 

23 

3,637 

118 

From  center 
of  impact, 
longitudi- 
nal. 


Td9. 
26.6 
10.6 


37.2 


Yds. 


8.4 
11.4 
17.4 


37.2 


From  center 

of  impact, 

lateral. 


Right. 


Yarda. 

1.4 

.4 


Lea 


Yds. 


.6 
.6 
.« 


L8 


1.8 


Yards, 

Mean  range 727.4 

Mean    lateral  deviation  from  plane  of 

reference 23. 6 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 14.  S8 

Mean  lateral  deviation  from  center  of 
impact 72 


3.037^5  =  727.4 


118  -t-  5  =  23.6 


74.4  -I-  5  =:  14.88 


3.6  -«-  5  =  0.73 
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KEPOHT   OF   THE   CHIEF  OF   ORDNANCE. 
Record  af  firing  vsith  3,6^nch  B,  L»  field  mortar  (steel),  No,  t,  Waterrliei 


Date. 

Ho. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

o       / 
15    00 

15    00 

15    00 

15    00 

15    00 

Time  of 

Wind, 

strenstb 

anddi- 

rectioA. 

Kind. 

Weight. 

•  Kind. 

Weight. 

flight. 

Bexsa. 
6 

e 

6 
6 

• 

1800. 

• 

141 
142 
143 
144 
145 

• 

ri 

■  :iB  ■ 

'1 

1 
is    i 

Ounc€». 
5 

5 

5 

5 

5 

* 

Shell  (handed),  experimental.    Lot  249. 

Lb9.  Oz. 
10     4 

12  sand. 

m 

O 
pS 

C8 

S 
1 

■  i\ 

s 

V 

1  20      0 

19      4 

12  sand. 

Sept.    0 

20      0 

10      4 

12  sand. 

20      0 

19      3 

13  sand. 

20      0 

19      3 

13  sand. 

• 
• 

1  20      0 

i 

TARGET. 


^o.  of  ronnd. 

141 

142 

143 

144 

145 


Kange. 


Tardt. 
508 

seo 

558 
558 
553 


Deviation 
right. 


rard«. 


3 
3 
1 
3 
6 


Tard9. 

Greatest  range « 668 

Least  nAige 553 

•  — _ 

Dispersion  In  range 15 


Greatest  deviation  from  plane  of  reference 6 

Least  deviation  from  plane  of  reference 1 

Lateral  dispersion 5 
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ArsMal,  at  Sandy  Hooh,  y*  J,,  September  9,  i^d^>— Continued. 


Cannon  friction  primers  (experimental),  with  modi 
iied  prinUnff,  Marcht  1890. 


.  Fired  down  the  beaoh.  Direction  given  by  wooden 
strip  nailed  on  platform. 


Special  remarks  about  each  fire,  such  as  effoct 
on  piece,  action  of  breech  mechanism,  oqii- 
sumption  of  powder,  sound  of  prcyectile  in 
flight.  Roatteringof  fragments,  etc.,  and  me- 
trological  data- 


First  primer  failed  to  ignite  cartridge. 


TASGET. 


No.  of 
round. 

Range. 

Lateral 
devia- 
tion 
from 
plane  of 
refer- 
ence, 
right. 

Frompenter 
of  impact, 
longitudi- 
nal. 

From  center 
of  impact, 
^   lat-cral. 

'    TAr/2« 

+ 

Yds. 

lUght. 

Left.. 

Yds. 

.2 

.2 

2.2 

.2 

Mean  range ^ —    559.4 

Mean  lateral  deviation  flrom  plane  of 
reference 3. 2 

Yards. 

668 
560 
558 
558 
553 

Yards. 
3 
3 
1 
3 
6 

Yds. 

8.6 

.6 

Yards. 

Mean  longitudinal  deviation  from  cen- 
ter of  Imnaot 3. 68 

141 

Mean  lateral  deviation  from  ci^nter  of 

142 

impact 1.12 

143 

144 

145....... 

1.4 
1.4 
6.4 

""•2.8 

2,797* 

16 

9.2 

9.2. 

2.8 

2.8 

3.797  +  5=550.4 


16-1-5=3.9 


18.4 -f- 5  =  3.68 


5.6-f-5  =  L12 


640 


EEPOET  OF  THE  CHIEF  OF  ORDNANCE. 


Date. 


iddO. 


Sept.  22 


p.:^i. 


Record  of  firing  tcilh  3.6-inch  B.  L.  field  mortar  (eteel),  Ko.  I, 


No.of 
Are. 


14G 


147 


148 


149 


150 


151 


Powder. 


Kind. 


5     J3 

I 


d   • 

l§ 

CI 

H 


0 
P 


Weight. 


Projectile. 


Kiud. 


Ouncet. 
3 


3 


3 


i 


3 

a 


H 

9 

a 
a 

9 
.C 
CO 


Weight. 


Lft«.  Oz. 
19      2 

14  sand. 


20     0 


18    15 
1     1  sand. 


20      0 


19    12 

.  4  sand. 


20      0 

I9      4 

12  sand. 


I  20      0 


19      4 

12  sand. 


20      0 


\ 


,\  Eleva 
i   Uun. 


.- 


I 


20      0  natural 
weight. 


O       I 

15  00 


15  00 


IS  00 


15  00 


15  00 


15  00 


TARGET. 


Time  of 
flight. 


RecoU. 


I 


Sees. 


H 


H 


*i 


ii 


Inches. 
2 


2 


Xo.  of  round. 


147 
146 
140 
150 
151 


Devia- 

Range. 

tion, 

right. 

Yardt. 

Yardi. 

209 

3 

290 

8 

285 

a 

3^2 

4 

300 

a 

Greatest  range 
Least  range  . . . 


Yards. 

...  332 
...  280 


Dispersion  in  range 68 


Greatest  dsTlation  from  plane  of  reference. 
Least  deviation  from  pUne  of  reference  . . . 


4 


Lateral  dispersion 1 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


641 


fVatervllet  Arsenaly  at  Sandy  Hooky  N:  J.y  September  22y  1890. 


Wind, 
BtreiiKth 

and  di- 
rection. 


u 

a 

g 


Mortar  niomited  on  new  experimontal  car- 
riage made  at  Watervliet  Arsenal.  Can- 
non friction  primers  (experimental),  with 
raodiflod  priming,  Maroh,  1890. 


Special  remarks  abont  each  fire,  anch  as 
effect  on  piece,  action  of  breech  meohan* 
iaoLt  consumption  of  powder,  aonnd  of 
projectile  in  flight,  sc«ttering  of  frag* 
monta,  etc.,  and  metrological  oData. 


<  I 


Y'lTiHl  fhmi  wooden  platform  of  4-incli  plank 
14  feet  lonir.  Kocoil  restrained  by  5-inch 
rope  f;iHren(Hl  to  round  poet  10  feetm  front 
of  pl.t t  form  and  attached  to  bi^htofrope 
spliced  through  loops  of  carriage. 

Fired  down  the  beaob. 


Sighting  sbot. 


Two  primers  failed  to  ignite  cartridge. 


First  primer  failed;  defective.  Friction 
composition  in  short  tube  ignited,  bat 
failed  to  ignite  rifle  powder  in  long  tube. 


TARGET. 


No.  of 
round. 


147. 
148. 
140. 
150. 
151. 


Range. 


Lateral 
devia- 
tion 
from 
plane 
of  ref- 
erence, 
right. 


Yard-9. 
269 
200 
285 
332 
300 


Tard*. 
3 
3 
3 

4 
3 


1,476 


From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 


YdH. 


Yd*. 

2tK2 

5.2 

10.2 


36.8 
4.8 


From  center 

of  impact, 

lateral. 


Right. 


Left. 


Yards. 


.8 


16  I  4L6     41.6 


.8 


Yd*. 
.2 
.2 
.2 


.2 


.8 


Tnrds. 

Mean  range ^ 296. 2 

Mean  lateral  deviation  from  plane  of 

reference 8. 2 

Mean  longitudinal  deviation  from  cen- 
ter of  irapa<'t , 16. 64. 

Mean  lateral  deviation  from  center  of 

impact 33 


1,476^6-295.2           16-8-6=3.2 
WAE  91— VOL  III H 


83.2-i-5=16.64 


16-h5'»0.32 
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EEPOET   OP   THE   CfllEF   OP   OKDNANCE. 


• 

Record  o. 

f  firing 

with  3.6-inch  B,  X.  field  mortar  (eteel) 

,  Xo.  JTj 

t 

Date. 

0 

No.of . 
fire. 

Powder. 

Projectile. 

Eleva- 

Time of 
flight. 

Recoil. 

m 

1 

KiDd. 

Weight. 

Kind. 

t 

Weight. 

tion. 

1 

t 
1 

1890. 

9 

P.  ^....' 

140 
147 
I4d 
149 
150 
151 

^          n          ( 

g 

o 

m 
m 

pi 

• 
M 

OD 

a 
P 

3 
3 
3 
3 
3 
3 

s ^ 5 ' 

Shell  (banded),  experimental.    Lot  249. 

Lb*.  Oz. 
10      2 

14  sand. 

0     / 
15  00 

15  00 

15  00 

15  00 

• 

15  00 

Sect. 
H 

^ 

4 

4 

n 

Inches. 
2 

20     0 

2 
2 
2 
2 

« 

2 

18    15 
1      1  sand. 

20     0 

t 

19    12 

.  4  sand. 

Sept.  22 

20      0 

:  19      4 

1         12  sand. 

1  20      0 

1  19      4 

1         12  sand. 

20      0 

20      0  natural 
weight. 

15  00 

TARGET. 

» 

f 

1 

Xo.  of  round. 

Range. 

Devia- 
tion, 
right. 

• 

Greatest  range 

Least  range 

Dispersion  in  range 

Greatest  deviation  from  plane  of  referenoc 
Least  deviation  firom  pl«ne  of  reference  . . 

.^^....... 

Tardt. 

832 

268 

147 

Tardi. 
20i 
29( 

28.' 
38! 
3W 

Tardt. 
}                3 
)                  3 
>                  3 
I                 4 
)                   3 

63 

148 

A 

149 

2 

ittfi 

i 

151 

Xia^A'A'l  diar 

tersion 
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* 

IVaiervHet  Arsenal,  at  Sandjf  Hook,  N:  J.,  September  S2, 1890. 


Wind, 
strensih 
and  di- 
rection. 


g 
J 

e 

o 


2 


Mortar  mounted  on  new  experimental  car- 
ria^o  made  at  Watervliet  Arsenal.  Can- 
non friction  primers  (experimental),  with 
modified  priming,  March,  1890. 


Fired  from  wooden  platform  of  4-inch  plank 
14  f(.<et  \iYn%.  Kecoil  restrained  by  5-inch 
rope  fiisteutMi  to  round  poKt  10  feet  in  front 
of  pl.-it  form  and  attached  to  bight  of  rope 
spliced  through  loops  of  carriage. 

Fired  down  the  boaoh. 


Special  remarks  about  each  fire,  such  as 
efl'ect  on  piece,  action  of  breech  meohaxi' 
ism,  consumption  of  powder,  sound  of 
projectile  in  flight,  scatterins  of  frag- 
ments, etc.,  and  metrologlcal  data. 


Sighting  shot. 


Two  primers  failed  to  Ignite  cartridge. 


First  primer  failed;  defective.  Friction 
composition  in  short  tube  ignited,  but 
failed  to  ignite  rifle  powder  in  long  tube. 


TARGET. 


No.  of 
round. 


147. 
148. 
un. 
150. 
151. 


Range. 


Yard*. 
269 
290 
285 
832 
300 


1,476 


Lateral 
devia- 
tion 
from 
plane 
of  ref- 
erence, 
right. 


rard#. 
3 
3 
3 
4 
3 


From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 


I'd*. 


36.8 
4.8 


Yd». 

2rt.  2 

5.2 

10.2 


From  center 

of  impact, 

lateral. 


Right.  ^  Left 


Tardt. 


.8 


16  !  41.6  I  4L6 


.8 


Yd*. 
.2 

.2 


.2 


.8 


Mean  range ^ 295. 2 

Mean  lateral  deviti^ion  from  plane  of 

reference 8. 2 

Mean  lonj(itndinal  deviation  from  cen- 

ter  of  impact 16. 64. 

Mean  lateral  deviation  from  center  of 

impact 33 


1.476-i-5'^  295.2  16-i-5:=:3.2 

WAE  91— VOL  ni H 


83.2-»-&=16.64 


16-^5^0.32 
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Record  of  firing  viith  S.6-i%iA  B.  L.  fitli  mortar  (uteel),  No.  1,  Watarvliet 


P™d». 

■'tt." 

Bwdl. 

Kind. 

Weight. 

Ktad. 

WJjbt. 

Ounuf. 

U(.Oi. 

a     , 

rMk« 

1 

1 

US 

g 

^ 

19      0 

uoo 

1 

1 

■ 

^n 

^^r 

lU 

1 

tiOO 

Bft-X, 

P.M 

S 

1» 

3 

19     n 

45  00 

2 

a 

■o 

^"""J- 

■; 

■° 

2n    It 

1 

1 

isno 

lU 

' 

TAEOET. 

Ho.  of  round. 

ItaEJO. 

DerU- 

Yarn. 

rurdf. 
674 

Ml 

ronfi. 
21 

SI 

pan 

■M 
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643 


Arsmal,  at  Sandjf  Hook,  N,  J,,  September  it,  159^^— Continued. 


1  ■ 

Wind, 
;  strenffth 
anda- 
recUon. 

• 

Special  remarlu  about  each  fire,  such  an  ef- 
fect on  pieo(.\action  of  breeoh  mechaniam, 
conauinptiou  of  powder,  aound  of  pro- 
jectile in  filffht,  aoattering  of  figments, 
etc.,  and  m^rological  data. 

V                                               £ 

Gannon  fHction  prlmen  (experimental),  with 
modified  priiomg,  Maroh,  1890. 

First  primer  failed;  defeotiTe.  CompoMi- 
tion  in  short  tube  ignited,  but  failed  to 
ignite  nfle  powder  in  long  tube. 

• 

a 

First  primer  pulled  oat  and  broken. 

1 

'       «         1 

Fired  down  the  beaeb.   , 

! 

« 

y                  X 

TARGET. 


Lateral 

From  cen- 

■ 

devia- 

ter of  im- 

From  center 

tion 

pact, 

of  impact-, 

No.  of 

!>.>«.«„      from 
^^g*"-     plane 

lonKitudi- 

lateral. 

round.' 

nal. 

_«•  r 

Yards 

en^nce, 
right. 

+        - 

Right. 

Lea. 

Mi'an  rHOgr 566 

Mf«n  lateral  deviation  from  plane  of 

- 

ri'lVrwnce 22. 4 

Mean  longitudinal  deviation  ^rom  center 

YardM, 

Yards. 

Yd*.    Yds. 

Yards. 

Yds, 

of  impact 12,4 

162 

578 

23 

12 

.6 

Mean  lati^al  deviation  from  center  of 

158 

574 

24 

8 

1.6 

impact 88 

154 

540 

22 

26 

4 

( 

156 

577 

22 

ii 

.4 

ise 

581 

21 

5 

L4 

2,880 

112 

31 

31 

2.2 

2.2 

2,830^5=566 


112+5=22.4 


62+5>3l2.4 


i^-i-5=0JS 


EEPOHT  OF  THE  CHIEF  OF  OBDKAKCE. 
Jtwor4  offirtM  wtfk  S.e4>tA  B.  L.  JIM  morlor  (*ia(i).  No.  1,  Wattnliel 


Pinrior. 

PrBj«Uta. 

I 

Dnlc. 

Nt..or 

Timnof 

B«»a[ 

Kind. 

Wdght 

uso. 

,„ 

^ 

Onwt$. 

t 

U(.  0;. 
»     0 

a  ofl 

is' 

.«*^ 

lie 

fr 

% 

OT      0 

B»I*M 

P.H 

IN 

§■ 

1      ISMDd. 

U    00 

1*» 

WO 

1 

18      3 

4S    06 

„■ 

-- 

J 

»     0 

1 

Uund. 

4E    00 

1«» 

No.  of  roninl. 

Bang*. 

Derlation. 

right. 

ranft. 

SSS^?'::;:::::::::::::::::::;:;::::::::::::::'-g 

Fonft. 

«n 

HO 
1,001 

Tardt. 

M 

n 

NBpenioii  In  ruga TJ 
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Arsenal,  at  Sandy  Mooh,  N,  J.,  September  St,  1890 — Continaed. 


Wind, 
strength 

andai> 
rectiou. 


3 

o 

9 

i 
1 


■J 


Cannon  fHotion  primers  (experimental),  witli 
modified  priming,  March.  1890.  ' 


Fired  down  the  booclu 


Stop  watch  held  by  Sergt.  R.  Johnatoo,  0.  D. 


Special  remarks  a1>oat  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound  of 
projectile  in  night,  scattering  ,of  frag- 
ments, etc.,  and  metrological  d^ta. 


TARGET. 


Ko.of 
round. 

Range. 

1 

Lateral 
devia- 
tion 
from 
plane 

of  refer- 
ence, 
right. 

From  cen- 
ter of  im- 
pact, longi- 
tadinal. 

From  center 

of  impact, 

lateral. 

+ 

— 

Right. 

Left. 

157 

168 

159 

160 

161 

Tardf. 
993 
950 

1,023 
967 

1,001 

Tards. 
86 
31 
34 
82 
34 

Yds. 
6.2 

"i4"2' 

Yds, 
*i9."8* 

rard«. 
2.6 
^. ..... . 

.6 

."6* 

Yds. 

"i'i" 

"i.*4" 

4,934 

167 

66.6 

66,6 

3.8 

3.8 

Yards, 

Mean  range 968. 8 

Mean  lateral  deviation  from  plane  of  ref- 
erence     38. 4 

Mean  longitudinal  devisflon  fh>ui  center 

of  impact 22. 6* 

Mean  lateral  deviation  from  ceuter  of 
impact 1.52 


4934^6=966.8 


1671-6=33.4 


U3.2t-6=22.64 


7.6-*-5=1.52 


C4G 
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Meoord  of  firing  witk  S.S-inch  B,  L.  field  nun-tar  (steel),  Ko.  1,  Waiertltet 


Date. 


1890. 


Sept.  22 


F.M 


No.  oil 
fire. 


162 


163 


164 


165 


i«e 


Povder. 


Kind. 


9 

C( 
••3 


S 


Weight. 


OufMM. 
8 


8 


8 


8 


Kind. 


H 

« 


1 


iJectile. 

Eleva- 
tion. 

Time  of 
fliglit. 

BeootL 

Weight 

• 

IM.Oz. 
19     3  sand. 
13 

o     / 
15    00 

15    00 

15    00 

15    00 

15    00 

lOJ 
10 

8 
8 

% 

2 
2 

2 
2 

20     0 

19      3 

13  sand. 

20     0 

18      1 
1    15  sand. 

20     0 

18    U 
1     2  sand. 

20     0 

19     8^ 

7{sand. 

20     0 

Ko.  of  round. 


162..... 
163... 
164... 
16.1...^ 
160.... 


Devla-    1 

Range. 

tion, 

■ 

right. 

TardM. 

Tards. 

904 

12 

860 

10 

900 

13 

897 

13 

841 

12 

TARGET. 

YardM. 

G  reatest  range 904 

LeoAt  rauge 841 

Dispersion  in  range 63 

GreateRt  deviation  from  plane  of  reference 13 

Least  deviation  from  plane  of  refen*uoe 10 

Lateral  dispersion 
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Arsenal,  at  Sandy  Hook,  N,  J»,  September  f^y  ISSO-^Conimw&d, 


Ijlf 

Special  remarks  about  each  fire,  such  as 
efEiaot  on  piece,  action  of  breech  mechan- 
ism.  consumption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  A»g' 
mentSf  ete..  and  metrologioal  data. 

X                           ^ 

CaniM>ii  Motion  primers  (experimental),  ¥rlth 
modified  priming,  Korch,  1890. 

• 

m 

S 

J 

1 

From  right,  10  ni 

\  Fired  down  the  beaclu 

Stop  watch  held  by  Sergt.  B.  Johnston,  0.  D. 
Mortar  sighted  bv  Lieut.  0.  M.  Limak,  0.  D. 
Fall  of  projectile  observed  by  Sergt.  R.  John- 
ston. 0.  D.    Firing  conducted  by  Lieut.  0. 
M.  LiHsak,  0.  D. 

• 

• 

TABaBT. 


Ko,of 
ronnd. 


Bange. 


162 
103 
164 
105 
166 


Tard9. 
904 
860 
900 
897 
841 


4,411 


Lateral 

devia* 

tton 

from 

plane 

oxrefer- 

enoe, 

right. 


Tarda, 
12 
10 
18 
13 
12 


60 


From  cen- 
ter of  im- 
pact, longi- 
tuoinaL 


fdg. 
2L8 


Tdt. 
i3.'2 


17.8 
14.8 


4L2 


54.4  ;  64.4 


From  center 

of  impact, 

lateral. 


Bight. 


Yards. 


1 
1 


Left 


Td8. 

"'i' 


Tardi. 

Keaa  range 882.2 

Mean  lateral  deviation  firom  plane  of  ref- 

ereno  e 12.00 

Hean  longltodinal  deviation  ftrom  center 

of  impact 21. 76 

Mean  latottl  deviation  from  center  of 

impact ^ 8 


2 


4,4U-^5=882.2 


60-l-&=:12 


108.8+5=21.76 


4-t-&s0.8 


C48 
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.     ♦ 


Becord  of  firing  with  S.d-ineh  B.  X.  fi^ld  mortar  (steel),  Xo.  If 

[Object  of  firing,  to  determine  rango 


Bate. 


1890. 


Oct    80 


a.m:. 


Powder, 

No.of 
fire. 

Kfnil. 

Woigbt. 

,* 

Ounces. 

167 

]  ^ 

i 
•a 

1 

11 

168 

11 

• 

16» 

iH 

a 

Is 

11 

170 

Lotl. 
2, 

11 

171 

11 

• 

ao 

172 

1 

11 

Projectile. 


Kind. 


3 


9 


i 

OQ 


Weight 


X6«.  Oz. 
19     4 

12  Baud. 


20      0 


18    13 
1     3  Band. 


20      0 

Tq      4. 

12  Hand. 


20 


19     3 

13  sand. 


20      0 


18    14 
1      2  Rand. 


'JO     0 

19      4 
12 


20 


Eleva- 
tion. 


o      f 
15  00 


15  00 


15  00 


15  00 


Time  of 
flight 


15  00 


15  00 


Recoil. 


Sees.    Itiehes. 


»i 


TARGET. 


Knmber  of  roonds. 


168 
160 
170 
171 
172 


Range. 


Yards. 
1,249 
1,389 
1,214 
1,269 
1,274 


Deviation, 
right 


Yards. 
13 
23 
12 
12 
10 


Yards. 

Greatest  range 1, 389 

Least  range 1, 214 

Dispersion  in  range 175 


Greatest  deviation  from  plane  of  reference 
Least  deviation  from  plane  of  reference. . . 


23 
10 


Lateral  dispersion . 


13 
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tniterrliet  Arnenal,  at  Sandy  Hook,  N,  J»y  October  SO,  1890. 
correMpunding  to  charge  of  powder.] 


Wind. 

slreiii'th 

uiid  tll- 

rectiou. 


u 

a 
o 


00 


Mr 

•c 

s 
2 

in 


Mortar  moauted  on  new  (experimental)  mor- 
tar carriage  madie  at  Wjitervliet  Arsenal. 
Cannon  motion  primeni  (exp<>riiiieutal), 
with  modified  priming,  March,  IttM). 


*.! 


Fired  down  the  beach.  Aimed  at  center  of 
1-mile  target. 

Fired  from  wooden  platform  of  4-inoh  plank 
14  feet  long.  Ilecoil  restrained  by  S-lnch 
rope  fastened  to  round  poet  10  feet  in  front 
of  platform  and  attached  to  bight  of  rope 
spliced  through  loops  of  carriage. 


Spedal  remarks  about  each  Are,  such  as 
effect  on  piece,  action  of  breech  mei'lian- 
ism.  consumption  of  powder,  sound  uf 
prqjeotile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrological  data. 


Sighting  shot;  range,  1,178  j'ards:  devia* 
tion  to  rigtit,  10  yards. 


First  primer  failed;  bent  and  broken. 


Rope  restraining  recoil  removed.  Mnrtnr 
nHM)iled  off  platform.  Wires  of  primer 
pulled  out. 


Rope  replaee<l. 


TARGET. 


Number 
of  round. 


16A 
169 
170 
171 
172 


Bange. 


Yardt. 
1,249 
1,389 
1, 214 
1,269 
1,274 


Lateral 
devia- 
tion 
firom 

flane 
refer- 
ence, 
right. 


6,395 


Tardt. 
13 
23 
12 
12 
10 


70 


From  center 

of  impact, 

loogitndinaL 


Tdt. 


110 


UO 


Yds. 
30 


05 

10 

5 


UO 


From  center 

of  impact, 

lateral. 


Right.    Left. 


Yards. 


9 


Yds. 
1 


2 
2 

4 


9 


Yard$. 

Mean  range 1, 279 

Mean  lateral  doviation  from  plane  of 

reference 14 

Mean  loiigitntlinul  deviation  from  eeu- 

ter  of  impact 44 

Mean  lateral  deviation  from  center  of 

impact 3. 0 

\ 


6,395-i-6»l,27» 


70-i<5sa4 


220-1-5^=44 


18-»-5=3.6 


f 
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Record  of  firing  with  S^G-inch  B,  X.  field  mortar  (steel),  No^  1,  WaiervUei 


Date. 


1890. 


Oct    30 


A.M. 


No.  of) 
fire. 


173 


174 


175 


176 


177 


l^ovder. 


Kind.      Weight. 


.o 


§ 


^ 


Ouneett. 

8 


8 


8 


Projectile. 


Kind. 


8 


8 


06 

t 


S 

M 


9 

.a 
CO 


Weight 


19     0 

.1     0  Band. 


20 

0 

19 

8 
13  sand. 

20 

0 

19 

"2 

14  sand. 

20 
19 

0 

5 
11  sand. 

20 

0 

19 

1 

0 
Ogand. 

20 

0 

EleTft' 

tiOD.^ 


45  00 


45  00 


45  00 


45  00 


45  00 


Time  of 
flight 


luooa 


8ee$. 
Lost 


20 


10 


Lost 


IB 


Inches. 
0 


6 


6 


TARGET. 


173 
174 
175 
170 

177 


Tarda. 

1,849 
1,760 
1,700 
1,513 
1,623 


Yard4i 


50 
54 
50 
52 
54 


Dinpersion  in  range 3:i6 


Greatest  deviation  from  plane  of  reference 
Least  deviation  from  plane  of  reference  . . . 


56 
50 


Lateral  dispersion 


6 
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•    Jrsenalf  at  Sandy  Hook,  N.  J.,  October  30,  /590— Continued. 


Wind. 

stroncth 

ana  di* 

reotion. 

Special  remarks  aboat  each  flre,  such  as 
effect  on  piece, 'action  of  breech  meoban- 
lam.  consumption  of  powder,  sound  of 
pr«oeotlle  in  flight,  scattering  of  firag- 
menta,  etc.,  and  metrological  data. 

Cannon  friction  priinerti  (experimental^  with 
modified  priming,  March,  1890. 

Primer  failed ;  wire  pulled  out. 

s 

s   ■ 

V 

Fired  down  the  beaoh.    Aimed  at  center  of 
1-mile  target. 

Elevation  after  flre,  07^  80*. 

I 

ID  right, 

1 

• 

^                          \ 

y 

TABQET. 


No. 
of  round. 


Range. 


Lateral 
devia- 
tion 
trojA 
plane 

of  refer- 
ence, 
right. 


173 
174 
175 
17« 
177 


Tardt. 
1,84» 
1,760 
1,700 
1,513 
1.823 


Yards. 
50 
54 
56 
52 
•  54 


From  center 

of  Impact, 

longitudinal 


8,44ri 


Td». 
160 

71 
11 


Tdt. 


176 
66 


266       242  I    242 


From  center 

of  impact, 

lateral. 


Right 


Tardi. 


0.8 
2.8 


0.8 


4.4 


Left. 


Tdt. 
3.2 


Tarda, 

Mean  range 1, 680 

Mean  lateral  deviation  from  plane  of 

reference 53.2 

Mean  longitudinal  deviation  ftom  cen- 
ter of  impact i)6. 8 

Mean  lateral  deviation  ftom  center  of 
impact 1. 76 


1.2 


4.4 


8,l'h45&=l,68»  264-65^53.2 


484-1-5^00.8 


8.8+5=1.76 


652 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


JRecord  of  firing  iHik  S,64nch  B.  L.  field  mortar  (steel),  No.  1,  Waiervliei 


:No.of 

fire. 

Powder.          1 

Projectile. 

Eleva- 
tion. 

Time  of 
flight. 

WiTHl. 

ttnnetb 
and  di- 
rection. 

Dale. 

Kind. 

& 

• 

i 

.of 

i 

■ 

• 
M 

IB 

1 

P           I 

Weight. 

Kind. 

Weight. 

1890. 

A.M.... 

178 
179 
180 
181 
182 

Pound*. 
I 

1 

1 

1 
1 

Shell  (banded),  experimental.    Lot  249. 

Lhs.  Oi. 
19     2 

14  sand. 

O     ' 

15  00 

15  00 

16  00 

• 

15  00 
15  00 

Sees. 
8 

7 

10 

11 

11 

• 

1 

9 
J 
s    J 

■        00         S 

•• 

■c 

20     0 

18    13 
1     3  sand. 

20     0 

Oct    30 

19      3 

13  sand. 

20     0 

19     0 
1     Osand. 

20     0 

19      2 

14  sand. 

20     0 

TABGET. 


No.  of  round. 


178. 
179. 
180. 
181. 
182. 


Tardt. 
2,090 
1,892 
2,016 
1.995 
1,877 


Deviation, 
right. 


YardM, 

Greatest  range 2,090 

Least  range «. 1,877 

Dispersion  in  range 219 


Greatest  doAiation  ftt>m  plane  of  reference 
Least  deviation  from  plane  of  reference . . . 


11 
5 


Lateral  dispersion 


6 
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Aritenalf  tU  Sait^  Sooh,2f,J,f  October  30,  i^dt>— Contiiined. 


Speoiftl  remarks  about  each  fire,  9Uoh  as  efiRsot  on 
pieoe,  aetion  of  breech  mechanism,  consumption 

*  of  powder,  sound  of  pn^ectllein  flight,  soatter- 
ing  of  fraco^enta,  etc.,  and  metrologfcal  data. 

» li^iffvul  Aivwtk  th*  hAafih .•.••*•*•••..•••••••..  < 

•               • 

Pieces  of  nnbnmt  cartridge  bag,  not  holding  fire, 
found  on  face  of  muaale  and  in  muasle. 

Mortar  fell  forward  off  platform.  After  this  round 
mortar  was  snonired  out  and  ohaxnber  oUed. 

k 

Bope  restraining  recoil  broken. 

Mortar  fell  forward  off'  platform ;  mortar  sponged 
out. 

TARGET. 


No. 
of  round. 


178 
171> 
180 
181 
182 


Range. 


Tardt. 
2.006 
1,892 
2,016 
1,905 
1,«77 


0,876 


Lateral 

deTia- 

tion 

tram 

plane 

ui  refer- 
ence, 
right. 


Yards. 
8 
9 
5 
6 
11 


from  oen* 

ter  of  im* 

pact,  longi* 

tndluai. 


+        - 


Tds. 
120.8 


Td8. 


39 


83.2 


40.8 
19.8 


98.2 


181.4  181.4 


From  center 

of  impact, 

lateral. 


Right 


Tardt. 
0.2 
1.2 


3.2 


Left. 


Yd». 


2.8 
1.8 


4.6      4.6 


Tardt. 

Mean  range 1.975.2 

Mean  lateral  deviation  from  plane  of 

reference 7. 8 

Mean  longitudinal  dsTiation  from  oen - 

terofimpaot 72.56 

Mean  lateral  deviation  from  center  of 

impact 1.84 


0,876^5=1,975.2 


89t-5=:7.8 


962.8-1-5^72.56 


0.»«-6<=a.8A 
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B»aird  of  firing  with  3.6-inok_B.  L.  Jltld  mortaT  (vUtl),  No.  1,  Wattniliel 


Ho.  of 

Art. 

Powdar. 

Prql^rtUfl. 

tt- 

Tlmgof 
flight. 

1 

Dtta. 

KloJ.     ]  W'dight, 

Kind. 

W*lKtt. 

an. 

U9 

1 

«»„ 

Uu.Ot. 
U    Uund. 

4BW 

n* 

iiH*a*. 

W 

„ 

3 

N     0 

46  00 

31 

Is 

3 

M      0 

1S6 

11 

18    ISiwnd. 

IS  00 

Loit. 

OeL  M 

A-M 

ii. 

1 

30      0 

m 

ni'a 

" 

f 

"  ,!--■ 

19  00 

» 

" 

1 

M      0 

1 
s 

1 

1»       2M0,i. 

««D 

Mt 

TARGET. 

ITo.  of  roand. 

}U»se. 

Devl.tlon. 

riffbl. 

anrSiS-;;:::::;::::: 

7anb. 

ilS 

1.103 

lii 

— » 

(Jrmtest  ricTiatlon  from  pli 
L«»t  •leviiilon  fron  pluo 

*of 
frel« 

.<^™ 

"' 

13 
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Ar$Malf  lU  Sandy  Hook,  N,  J.,  Ootober  SO,  1890—Continned, 


Wind, 
strenffth 

and  di- 
rection. 


Special  remarks  about  each  ftre,  auok  an 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of  f^agment#, 
etc.,  and  metrologioal  data. 


Eleyation  after  fire,  «3o  45'. 


Elevation  after  Are,  55^. 


Elevation  after  fire,  7iP.  Location  of  shell 
!     could  not  be  found. 


Elevation  after  Are,  96<^  30'. 


Elevation  after  lire,  OOP  30'. 


TARGET. 


No. 
of  round. 

Lateral 
devia- 
tion 

Range,  ..^~!?>_. 

From  cen- 
ter of  im- 
pact, lonjgi- 
tudlnaL 

From  center 

of  impact, 

lateral. 

•. 

JJiHIlO  Ul 

refer- 
ence, 
right. 

+ 
Fdi. 

'so.'s' 

7.5 
20.5 

— 

Right.  '  Left 

i 

1 

183 

184 

TardJt. 
2,103 
2,102 

TardM. 
61 
ru 

Tdi, 

58.5 

Tarda. 
1 

Yds. 

...... 

...... 

186 

187 

2,188             66 
2, 182            50 

6 

8,646 

240 

58.5 

58.5 

7 

Yard*. 

Mejin  ranffi* 2, 161.5 

MeAn  latemi  deviation  from  plane  of 
reference 60 

Mean  Ion};itudinal  deviation  from  cen- 
ter of  impart 29. 25 

Mean  lateruldm'itttion  from  center  of 
iuijMict 3.5 


8,6464^s2l6l4 


240-i-4^«0 


117h-4=29.25 


14-«-4=d.6 
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^Becard  of  firing  with  S.6-inoh  £.  L.  field  mortar  (steel),  No.  1,  Watervliet 


Date. 


1800. 


Oct.    30    P.M 


.  s 


Ko.ofI 
fire. 


188 


189 


190 


191 


192 


103 


194 


195 


Powder. 


Kind. 


I 
I 


I 


'I 


Poumdf. 


Projectile. 


Weight.      Kind. 


Ok 

3 

a 

H 

t 


« 
00 


Wei^lit. 


Lbs.Oz. 
18    14 
1     2  sand. 

20 

0 

19 

i 
12  Band. 

20 

0 

19 

1 
16  sand. 

20 

0 

19 

5 
11  «and. 

20 

0 

19 

2 
14  Band. 

20 

0 

19 

2 
Usand. 

20 

0 

19 

4 
12  sand. 

20 

0 

18 

1 

13  sand. 
3 

20 


Eleva- 
tion. 


45  00 


45  00 


45  00 


45  00 


I 


45  00 


45  00 


45  00 


45  00 


Wind, 
Time  of    strength 
and  di- 
Fection. 


flight. 


Sees, 


26 


27 


Lost. 


28 


27 


27 


Lostl 


28 


9 
1 


« 

.2 
S 


§ 


Ko.  of  round. 


189 
100 
191 
192 
193 


Range. 


Yard». 
3,408 
3,433 
3,355 
3,447 
8,813 


Devia- 
tion, 
light. 


YardM. 
88 
89 
81 
88 
107 


TARGET. 

Yards. 

Greatest  range 3,447 

Leas t  range 3, 3 1  a 

Dispersion  in  range 134 

Greatest  deviation  from  plane  of  n>feronce lo7 

Least  deviation  fh>m  plane  of  reference 81 

Lateral  dispersim 26 
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Araenalf  at  Sandy  Hook,  N.  J,,  October  30, 1890 — Continued. 


Special  remarks  about  each  Are,  saoh  as  effect  on 
piece,  action  of  breedh  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrologlcal  data. 

> 

Sighting  shot.  Aimed  at  center  of  8,000-yard  tar- 
get; location  of  shot  could  not  be  found. 

Sighting  shot.  Aimed  at  left  edge  of  3,000*yard 
target 

• 

Sighting  shot.    Aimed  at  left  edge  of  8,000-yard 

Direction  of  line  of  flre  moved  farther  to  the  left. 

Hope  drawn  tant.  before  eacli  fire.    The  mortar 
rtMM>ned  about  6  incbeii,  strotchinj;  the  ropc>, 
which,  reacting,  drow  the  mortar  forward  15 
S     inches  in  front  of  it«  firing  position. 

t'ired  down  the  beach. 

Deviations  measured  from  a  line  approximate 
to  line  of  fire. 

• 

• 

Location  of  shell  could  not  be  found. 

# 

* 

Location  of  shell  coujd  not  be  found. 

MorUr  sightedby Llent.  0.  M.  Lissak,  O.D.  Fall 
of  projectiles  -and  time  of  flight  observed  by 
Sergt.  Johnston,  0.  D. 

Firing  conducted  bv  Lieut.  0.  M.  Lissak,  0. 
B..  assistant  proof  officer. 

TARGET. 


No.  of 
round. 


1R9 

191 
192 

mi 


Range. 


Yards. 
8.408 
3,43» 
3,355 
3,447 
3,313 


Lateral 
devia- 
tion 
from 
plane  of 
refer- 
ence, 
right. 


Tarda. 

88 
89 
81 
88 
107 


From  cen- 
ter of  im- 
pact, longi- 
tudinal. 


Yds. 
16.8 
41.8 


55.8 


16,056 


453   J14.4 

I 


Tds. 


36.2 
78.2 


From  center 

of  impact, 

lateral. 


Right. 


Yards. 


16.4 


Left. 


Yds. 
2.6 
1.6 
9.6 
2.6 


114.4 


16.4 


16.4 


16,956-{-5=rS,391.2 

-^AB  91— VOL  in- 


453 -s-5 =90.6 

-42 


Yards. 

Mean  range 8, 391 . 2 

Mean  lateral  deviation  from  plane  of 
reference 90. 6 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 45. 76 

Mean  lateral  deviation  from  cent^^r  of 
impact 6.56 


228.8+5  =  45.70 


82.8-t-6.56 
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[Ottjeot  of  firing,  to  obtain 


/ 

Ko.of 
fire. 

Powder. 

Pn^eetlla. 

Eleya- 
tion. 

Instru- 
mental 

velocity, 

SOfeei 

from 

nuule. 

Pressnreper 

square  inch 

of  bore. 

Data. 

Kind. 

Weight. 

Kind. 

T^eigbt 

1800. 

• 
A.  M. 

106 

» 

197 

106 
190 
200 
201 
202 
^03 
204 
205 
206 
207 
208 
200 

210 

1 
211 

i 

of 

i 

1 

t 

i 

• 

1 

M 

1 

s 

• 

IA>:Oz. 
1     0 

1     0 

1      0 
1     0 
0    11 
0    11 
0    11 
0    11 
0     8 
0      8 
9      8 
0     8 
0     5 
0     5 
0      3 

0     3 

• 
• 

3 

• 

i 

1 

i 

JJn.Ot. 
19     2 
14  sand. 

e      / 
0    45 

0    45 

0    45 

0  45 

1  00 
1    00 
1    00 
1    00 

1    15 
1    15 

• 

1    15 

1  15 

2  tfO 

2  00 
8    00 

3  00 

Ftet. 
688 

626 

595 

630 

Lost.... 

521 

480 

502 
25+V 

to /Ml, 

Lost.... 

• 

Lost 

406 

• 

Lost.... 
10+.V 

Patmdt, 
Ko.  4, 16.060 

Ko.f  15.330 

Ko.  4, 15,165 
Ko.  4.15,440 
Ko.   4*9.225 

Ko.   4,9,125 

Kol    4,9,275 

Ko.    4,  less 
than  9,000. 

Ko.   4,6,065 
Ko.   4,6,465 
Ko.    4,6,665 
Ko.   4,5,885 

20     9 

19     4 
12  sand. 

20     0 

p 

19     8 
13  sand. 

4 

20     0 

/ 

19"     4 

12  sand. 

20     0 

0 

1^    15 
1      Isand. 

■ 

20     0 

10      1 

15  sand. 

20     0 

: 

19     2 

14  sand. 

20     0 

19      3 

13  sand. 

KoT.    6 

20     0 

» 

10      1 

15  sand. 

20     0 

• 

10     1 

15  sand. 

20     0 

19     1 

15  sand. 

20     0 

19     3 

14  send. 

20     0 

<  ■ 

19     4 

12  sand. 

Ko.    4.2.750  ' 

Ko.    4,8,165 

Ko.  4,  2,750 

< 

Ko.  4,0,000 

20     0 

10     4 
,         12  sand. 

20.    0 

18    13 
1     3  sand. 

20     0 

10      1 
■   15  sand. 

• 

20     0 
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Watervli€i  Ar$eHal,  at  Sandjf  Hook,  N,  J.,  November  6,  1800. 


rdocitiM  and  preMurM.) 


Recoil. 


Feet. 
10 


10 


10 


10 


9 


Wind. 
Btrensth 

andai' 
rectkMi. 


0 


0 


8 


8 


8 


8 


I 

9 

i 

a 

il 


Mortar  mounted  on  new  ex 
riage  made  at  Waterrliei 


car- 


llred  from  wooden  platform  of  4-Inch 
plank  14  feet  long.  Recoil  reatrained 
oy  5-inch  rope,  fitateoed  to  roond  poet  10 
feet  in  front  of  platfenn  and  at^iched  to 
bight  of  rope  spliced  throngh  loopa  of 
carriage. 

llred  into  field  butt,  section  2. 


Copper  cylinders  of  0,000  mmnda  initial 
oompreaaiott  and  tablea  of  1887. 


Cannon  friction  primen  (experimnital), 
with  roodiBed  priming,  March,  lAo. 


Copper  cylinders  of  8,000  pounds,  initial 
oompreiwion  and  tables  of  1887  used  in 
rounds  200  to  203,  inclusive. 


Tired  into  Held  butt,  section  2. 


Uncompressed  copper  cylinders  and  tables 
of  1880  used  in  rounds  204  to  208,  in- 
clusive. 


Cannon  Action  primers  (experimental), 

with  modified  priming,  March  1890. 
Fired  into  field  butt,  section  2. 
Uncompressed  copper  cylinders  and  tables 

of  1890. 
Telocitiea  and  preesure  taken  by  LieuL 

O.  M.  LisMik,  O.  D. 
Firing  condurted  by  Lieut.  O.  M.  Lissak, 

O.  I),  assistant  proof  officer. 


Special  remarks  about  each  fire,  such 
aa  eifect  on  piece,  actioB  of  breech 
meclianism,  oonsiunption  of  powder, 
sound  of  prq)cctile  in  fight,  scatter- 
ing of  fragments,  etc.,  and  metro- 
logical  data. 
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Record  of  firing  with  3,6'%nok  B.  L.  field  wiortar  (eteel)^  No.  1,  WatervU^ 

[Ol^lect  of  filing,  to 


. 

1 

No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Recoil. 

Wind, 
8te«ngtli 

andoi- 
jrection. 

Date. 

Kind. 

Weight 

'  Kind. 

Weight. 

1690. 

P.    M. 

0 

A*  Jtt. 

0 

212 
213 

214 

213 

216 

217 

218 

• 

219 
220 
221 
222 

1 
1 

9 

•1  • 

• 

tq 

• 
M 

1 
s 

m 

4 

Lb9. 

Oz: 

11 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 

• 

• 

Ok 

■*» 

• 

1 
1 

1 

1 

Lbi.Oz. 
19     4  natural 
-  .  _ ;, — :  Wfiicrht 

O          1 

45    00 
45    00 

45    00 

45    00 

45    00 

• 

15    00 

15    00 
15    00 
15    00 
60    00 
60    00 

n. 
a 

6 
8 

1 

4 

4 

6 

6 
7 
9 
0 
1 

In. 
0 

0 

0 

0 

0 

0 

0 
0 
0 
8 
0 

S^    f 

0 

'  -eg  ] 

is 

> 

§ 

JS 

0 

s 

m 

■     "^      J 

a 

u 

■c 

s 

2 

1 

KoT.  24 

19     4  natiiml 
-  weight. 

19     2 

14  sand. 

20     0 

19    12 

4  sand. 

20     0 

19     2 

14  sand. 

20     0 

19      1 

15  sand. 

20     0 

Nov.  25 

19     4 

12   sand. 

• 

20     0 

19     0 
1     0  sand. 

20      0 

19      5 

11   sand. 

« 

20     0 

19  4 

12  sand. 

20  0 

19      1    ' 
15  sand. 

20     0 

[Object  of  firing,  to  t«8t  feasibility  of  using  1  pound 


Dec.  19 


J^m  JH.. 

223 

-i 

■til 

g    S 

1        0 

'         f 

h 

OQ          I 

19      0 
1     0   sand. 


20     0 


3 


B 
O 


•♦a  " 
I 
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Arsenal,  at  Sandy  Hook,  N",  J.,  from  November  24  to  December  19, 1890. 
test  mortar  oaniAge.] 


Mortar  mounted  on  new  experimenUl  caHt'iiteel 
cania^  made  at  WatervUet  Arsenal.  Can- 
non friction  primerg  (expoimental),  with  mod- 
ified priming,  March,  1800. 


fired  from  field  gnn  platform. 
}(eooil  unrestrained. 
■  faired  to  sea. 

owder  pntnpin  S.2-inch  cartridge  lian.  which 
rendere&closing  of  breechblock  dlmcult. 


Firing  conducted  b7L]eat,0.  IC.  Lisaak.O.D. 

Present,  Capt.  K.  Bimie,  O.  D.,  assisUnt  proof 

ofUcor. 
Mortar  star  gauged  after  round  222  November  27, 

1890,  by  Lieut.  O.  M.  Lissak,  O.  D. 


Special  remarks  about  each  fire,  snoh  as  effect  on 
piece,  action  of  breech  mechanism,  eonsnmption 
of  powder,  sonnd  of  projectile  in  night,  scatter* 
ing  of  fragments,  etc.,  and  metrological  data. 


Mortar  nearly  horizontal  after  fire. 
Elevation  after  fire,  42^. 


Free  recoil.  Pieces  of  anbnmt  cartridge  bag  not 
holding  fire  found  in  bore  idevation  after  fire. 
4SO  46'. 


Becoil  restrained  by  2|inch  rope:  rope  allowed 
recoil  of  4  feet.    Klevation  after  fire,  42^  30'. 


Elevation  after  flre»  44^  KH. 


Rope  restraining  recoil  broko.  Elevation  after  flrei 
IfP  10'. 


Becoil  restrained  hf  S^inoh  ropedonbled,  allowing 
recoil  of  6  feet.  No  change  In  elevation  after 
fire. 

Elevation  after  fire,  16»  W, 


Rope  removed  from  post  and  passed  over  iron  bar 
driven  into  the  sand.  Sope  slipped  over  bar 
at  discharge.    Elevation  aftor  fire,  16p  10'. 

Rope  restraining  recoil  removed.  Elevation  after 
lire.  b9P  15'. 


No  chanfEe  in  elevatiop  Kfter  fire. 


eliarge  loose  in  chamber  without  cartridge  bag.] 


Mort«r  mounted  on  new  experimental  steel  car- 
riage made  atWatervliet  Arsenal.  Cannon 
friction  primers  (experimental),  with  modified 
priming,  March,  1890. 


Stops  of  vent  shield  have  been  replaced  by 

longer  ones. 
Fired  into  field  butt,  section  1. 


Firinc  conducted  by  Lieut  O.  M.  Lissak,  0. 1)., 
^slstant  proof  officer. 


As  the  construction  of  carriage  does  not  permit  of 
any  depression  being  given  piece  before  inser- 
tion of  cartridge,  the  rear  end  of  carriage  was 
raised  so  as  to  bring  the  piece  nearly  vertical. 

Mortar  tamed  over  on  left  ude. 
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Record  of  firing  voiik  S,6-inch  B.  L.  field  mortar  (eieel),  .Xo,  ly 

[Ol||ect  ot  ilring,  to  obtain 


No.  of 

iiT«. 

Powder. 

ProtJecti^e. 

J 

1 

Slerar 
tion. 

Inatra* 
mental 

frommna- 
ale. 

0 

Presanreper 

square  inch 

of  bore. 

m 

Bate. 

1 

Kind. 

Weight. 

Kind. 

Weight. 

1801. 

P.  If. 

• 

224 

!    225 

'    226 

1 
1 
! 

«7 
228 
220 
230 
231 
232 
233 

*• 

1 

i ' 

• 
■ 

I 
n 

• 

I 

• 

Xb».Of. 
1     0 

• 

1      0 
1      0 
0   u 

0    11 

1 

0    11 
0      8 

0      8  1 
0)    8 
0      5 

• 

i 

3 

« 

i 

• 

y 

1 

Lb».Og. 
10     1 

16  sand. 

o    / 
0    45 

0    45 
0    45 

* 

0    45 

0  65 

1  00 
1    30 

FuL 
650 

636 
683 
607 
600 

601 

25  +  V 

90f«tt 
415 

• 

No.  4, 16, 570 

lfo.4,15,850 
No.  4, 15. 200 
No.  4,  0,250 
No.  4,  0. 225 
No.  4,  0,600 
No.  4,  6, 130 

No.  4,  5,  OiO 

1 

No.  4.  6,530 
8.500 

• 

20     0 

10     2 
14  sand. 

20     0 

10      3 

18  sand. 

20     0 

10     I 

15  sand. 

20     0 

10     6 

11  sand. 

>    Jan.  8 

20     0 

10     3 

13  sand. 

20  ^  0 

• 

10     3 

13  sand. 

20     0 

1 
2    00  1  Lost.... 

• 

10      1 

15  sand. 

20      0 

2  00 

3  00 

416 
Lost.... 

iOfV 

10      8 

13  sand. 

20      0 

10     2 

14  sand. 

20     0 
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WatenlMt  Artenal,  a*  SMdff  Hook,  N,  J.,  Jai^uurg  8,  1891. 
vvlwitlM  md  preMurea.] 


Wind. 

•trenftli 

•ndSi. 

ractkn. 

Special  ramarka  aboat  eaoh  Are,  aooH  aa  effect 
on  piece,  action  of  breech  meohaniiim,  con- 
•unction  of  puwdar,  aouud  of  projectile  in 
flight,  acatterlng  of  fra^enta,  etc.,  and  me- 

\                         f 

•                                     ft 

Mortar  mounted '  on  new  experimantal 
ataal  carriafce  nuftdaat    WatarvUetAr- 
•anal.  Cannop  fi^etlon  primera  (expari- 
mental),  with  modiflad  priming,  Mareh, 

* 

Keooil  raatnOned  by  8^||bch  rope  atrap  throagh 
ringa  of  carriage  and  <^er  pMt  in  finmt  audio 
left  of  place.    Kope  aflowa  tecoil  of  3  feet. 
Rope  broke.    Mortar  lorlied-bver  back  warda 
threatimea  in  recoiling  15  feet.  Upper  handle 
of  breaehblock  tomed  intowarda  the  piece. 
Shaving  gouged  from  left  aide  of  elevatfui; 
arc. 

» 

Recoil  rope  paatied  through  ringH  of  carriage 
and  Ikalaned  u>  two  boldfaata  in  front  and  on 
eaoh  aide.  Rope  allows  recoil  of  6  fetit.    Rope 
broke.    Recoil  13  feet. 

our. 

1 

|-inch  iron  bar  paaaed  thmitgb  loopa  of  car- 
riage.   Rope  atrap  made Ihalt^tbar.    Recoil 
rope  paaaed  through  atrapn  and  faiit«*iied  an 
in  laat  round.    Rope  allows  reboil  of  6  foot. 

ja 

0 

«• 

1 

S     1 

• 

Fired  into  field  butt.  aaotloB  1. 1 
y  Dnoompreaaed    ooppar   oyllndara  and 
tablet  of  IWO. 

• 

i 

m 

1 

• 
Witaa  of  rtar  Tahwlty  «4rgat  not  out.    ' 

• 

* 
« 

Wiraa  of  velocity  targata  not  out. 

1 

W.  W.  Glbaon,  0.  D.    Firing  conducted 
proof  officer. 

j 

1 
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Beoord  of  firing  with  3,6-inch  B,  L,  fisld  mortar  (^teel),  JN  o.  7, 

[Object  of  firiug,  to  U»t 


Date. 


1891. 


Jan.    9 


A.  M 


No.  of 
aeries. 


2 


8 


6 


8 


9 


10 


11 


No.  of 
fire. 


234 


235 


286 


237 


238 


239 


240 


241 


242 


243 


244 


Powder. 


Kind. 


o  . 

•mm 

3 


o 


^ 

t^ 


a 


o 
1-^ 


o 


^ 


Oz. 
3 


Projectile. 


Kind. 


3 


8 


3 


Q 


3 

a 

y, 


^5 


Weight. 


Lbt.  Oz. 
,19      2 

14  sand. 


20 


19      2 

14  sand. 


20 


19      4 

12  sand. 


20 ^0 

~1» 


4 
12  sand. 


20 


19      2 

14  sand. 


20 


19      5 

11  sand. 


20      0 


19  4 

_I2  sand. 

20  0, 


19  4 

12  sand. 

20  0 


19      2 

14  sand. 


20      0 

19  ~3 
13  sand. 

20  0 


Eleva-  i 
tiou. 


o       f 
15    00 


15    00 


15    00 


15    00 


Becofl. 


Wind, 
stxengt^ 
and  di- 
rection. 


Ft  In, 
3     0 


3      0 


2    10 


»     7 


15    00  I    2      7 

I 


15    00  !    2      8 


15    00 


15    IK) 


2    10 


3 


15    00       3      0 


1 


19       3 

13  sand. 


20      0 


15    00 


15    00 


2    10 


2    10 


9 

i 
s 

I 

.«« 

s 

o 

CS 
■*^ 

.2 

S 

o 


TARGET. 


No.  of  round. 


235 
230 
2:{7 
238 
289 
240 
241 
242 
243 
2U 


Range. 


Tardg. 

307 
325 
312 
325 
305 
319 
323 
305 
323 
341 


Devia- 
tion, 
right. 


Tardi. 
4 

3 
3 
3 
3 
3 
3 
8 
3 
3 


Yardti. 

Greatest  range 341 

Least  ran  ge 305 

Dispersion  in  raiijGfe 36 

Greatest  deviation  from  plane  of  reference 4 

Least  deviation  from  plane  of  reference 3 

Lateral  dispersion 1 
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Wata^eliet  Ar$enal,  at  Sandy  Book,  N.  J.,  January  9, 1891. 
aodUTMy  of  mortar.] 


Time  of  flight. 

• 

Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter* 
ine  of  fragments,  etc.,  and  metrolog- 

Fint 
stop- 
watch.* 

Second 

stop- 

watcli.t 

8ee», 

Mortar  monnted  on  new  experimental  steel 
oarriage made  at  Watervltot  Arsenal.  Can- 
non friction  primers  (experiTOental),with 
modified  priming,  Maron,  1880. 

1                                         f 

• 

• 

Sighting  shot.  Sange,  346  yards.  De* 
viation  to  right  of  plane  of  reforsBce^ 
2  yards. 

4* 

* 

^ 

1 

H 

'.. 

• 

4* 

Flrat  primer  fUtod. 

^\ 

Direction  jpven  by  planed  Iron  strip  nailed 

to  nlatlbnn. 
Firea  down  the  heaoh. 

• 

H 

• 

H 

1 

4* 

4J 

.4J 

4i 

^ 

4i 

• 

Mortar  sighted  by  Lieut.  0.  M.  LisMik,  0. 
D.    Fall  of  prcdectUe  observed  by  Sergt. 
Johnston,  ordnance  detachment. 

Utild  by  Lieut.  O.  M.  Lissak,  O.  B. 


tHeld  by  Sergt.  Johnston,  ordnance  detachment. 
TARGET. 


No.  of 
round. 


235.. 

236.. 

237.. 

238.. 

239. . 

210.. 

241.. 

242.. 

243.., 

244.. 


Range. 


Yard*. 
307 
325 
312 
325 
306 
319 
323 
305 
323 
341 


3,185 


I«ateral  From  center 
devia-     of  impact, 
tion    '  lougitudi- 
from   '        nal. 
plane  of 
refer- 
ence, 
right. 


Yardi. 
4 
3 
'8 
8 
8 
8 
3 
3 
3 
3 


31 


From  center 

of  impact, 

lateral. 


8,18B-Kl0a«81».» 


Yatdt. 

Mean  range 318.6 

Mean  lateral  deviation  from  plane  of  ref- 
erence        3. 1 

Mean  longitudinal  deviation  from  center 
of  impact 9 

Mesh  lateral  deviation  from  center  of 
impact .-       .18 


90  4-lU»9 


1.80-1-10=0.18 
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Record  offirimg  w^  S.BAnek  B,  L,  JMd  moriar  (HefH),  No.  X,  W^t&nUei 

[Ofajeoe  of  flrivg.  to  tM» 


, 

2^0. 
^fae- 
rU». 

12 
13 
14 
1ft 
19 
17 
19 
19 
20 
21 

No. 

of 

flro. 

Powd«r. 

Projeotile. 

Elevar 
tdon. 

Seooil. 

Wind, 
atrengtli 

and  di- 
rection. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

U9L 

■ 

A.K. 

246 
246 
247 
249 
249 
250 
261 
262 
263 
264 

i 

I 

9 

g 

N 

1 

Ouneet. 
5 

ft 

6 
6 
6 
6 
6 
6 
6 
6 

• 

8 

Xbf.  Oz. 
19     3 

ISaand. 

0     / 

15  00 

16  00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 

Ft,  In. 

5  9 

1 

6  9 
9      2 
6      3 
6      0 
9      0 
5      6 
9      6 
9      8 
«      2 

• 

i 

9 

J 

1 

1 

1     i 

1  ! 

1 

1 

V 

, 

20     0 

19     3 

ISaand. 

20     0 

19     3 

ISaand. 

20     0 

1     laand. 
20     b 

19     3   • 
13  end. 

Jan.    9 

20     0 

T9~   3 

ISaand. 

20     0 

19  1 

16  sand. 

20  0 

19  3 
ISaand. 

20  0 

"19    "8 

13aand. 

20     9 

"19      4 

L2aand. 

20      0 

TAKOKT.    . 


No.  of  round. 


245. 
249. 
247. 
248. 
249. 
2511. 
251 1 
252. 
253. 
251. 


Range. 


Tturd$. 
568 
663 
579 
583 
549 
525 
482 
597 
662 
685 


Deviation, 
right. 


Tardi. 


4 
2 
8 
8 
8 
4 
4 
3 
4 
4 


TardM. 

Greateat  range '  507 

Leaat  ranfre 482 

DisperHion  in  ran/ce 115 

Qreatent  deviation  fk-om  piano  of  reference  4 

Leaat  deviation  from  plane  of  reference  2 

Lateral  dispereion  2 
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JrHcnal,  at  Sandjf  Hook,  K.  J*,  January  9,  7^97— Oontinued. 
iMM'iirMy  of  mortar.] 


Tlmeofiliglit. 


Fir»t  {Second 

stop-      Atop- 

wafcob.*  watch.t 


0 


Mortar  mountod  on  now  erperlmantal  vtael 
See$.        oarriaga  nada  at  Watervuot  Anonal 
51 


H 


Lost. 


6 


Loat. 


5|  .         H 


HJ       H 


H 


H 


H 


DlractiOD  glTan  by  planed  Iron  atrip  naOad 

to  platform. 
>  Fired  down  the  baaob. 
Seven  or  elf  bt  shellt  broke  in  two  part* 
at  rotatiiiff  band  on  atrlUng  ground. 


Martar  aigbtad  by  Lleat.  O.  H.  Llaaak.  O. 
D.  Fall  of  prqJeotUo  obearvad  by  Sergt. 
Jobnaton,  ordnance  detaebnent. 


Special  renarka  aboat  eaob  flra,  auob 
aa  effect  en  piece,  action  of  breecb 
mechanlam,  oonaamption  of  powder, 
•    -  lain    ■  ■ 


•onnd  of  prcjectila  in  flight,  eoatter 

tagoffrfl 

icaldata. 


tag  of  ftagroente,  etc.,  and  metrolog- 
leal' 


Sbell  broke nptnnortar.  Baaaofabell 
atruck  at  about  SOO  yards;  tine  of 
flight  of  base,  9^  aeconda. 


Held  by  Llaat-O.M.  Lissak,0.  D. 


t  Held  by  Sergt.  Jobnaton,  ordnance  detachment. 
TABGST. 


No.  of 
round. 


245 
246 
247 
248 
240 
250 
251 
252 
253 
254 


Lateral 

devia- 

tion 

Range. 

ttom 
plane  of 

refer- 

ence. 

right. 

Tardt. 

rard«. 

658 

ses 

570 

583 

540 

525 

482 

S07 

682 

585 

5,588 

34 

IVom  center 
of  impact, 
longitodi- 


Tdt. 


4.7 
20.7 
24.7 


38.7 

3.7 

26.7 


110.2 


Tda. 


0.3 
83.8 
76.8 


U0.2 


From  center 

of  impact, 

lateral. 


Right. 


rardf. 
.6 


.6 
.6 


.6 
.6 


3.0 


Left 


Tdi. 


L4 
.4 
.4 
.4 


.4 


8.0 


Tardt^ 

Mean  range 668L8 

Kean  lateral  deviation  fh>m  plane  of 

ref<Brenoe  3.4 

Mean  longitudinal  deviatioD  from  cen* 

terof  impact  23.84 

Mean  lateral  deviation  fhm>  center  of 

impact 60 


5,588-1-10=566.8 


84-1-10=8.4 


238.4+10=28.84 


6.e-^la=0.60 
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Becord  of  firing  with  S.e-inoh  B.  L^fiM  mgn^r  (9ie^),  No,  1,  Watervliet 

.  [OUleei  of  filing,  to  tasi 


Date. 


.  1891. 


Jan.     9 


P.  If.  I 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


No. 

of 

fire. 


255 


25« 


267 


258 


259 


Powder. 


Kiud. 


261 


262 


268 


264 


265 


si 

d 

o 

"a 

2 


I 


§ 

9 
P 


"Weight. 


Ounce*. 


3 


8 


3 


Projectile. 


Kind. 


Welglit. 


Lb$.  Oa. 
19     4 
12  esnd. 


18    18 
1     3  Mud. 


20      0 


18    11 
1     5und'. 

"20  ~0 


18    14 
1     2  sand. 


20 


i  18    14 
1     2  sand. 


20 


18    15 
1      iMnd. 


20    J 

\  18    13 
1      3  sand. 


20 


18    12 
1      4  euid. 


20_^0 
18    l^ 

1       3  BMld. 


20 


18    14 
1      2  aand. 

•J0~  6 

18    13 
1      3  sand. 


"^    20 


Eleva- 

tion. 


o      / 
15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    CO 


15    00 


15    00 


15    00 


Hecoil. 


FuL 


H 


Wind, 

eU«n£tli 

aodai" 

rection. 


3k 


u 

0 

o 

9 

J 

s 


"  \ 


a 

OS 


6 

o 


TARGET. 


No.  of  round. 


2.'S6 
2.'i7 
258 
259 
260 
261 
202 
263 
264 
265 


TardM. 

Greatest  ranf^e 341 

Least  range 302 

Diapersion  in  range 39 

Greateat  deviation  from  plane  of  reforeuce 4 

Leant  deviation  fW»ni  plane  of  reference : 3 

Lateral  dinperaion 2 
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ArMH^,  at  Sandy  Hook,  N,  J.,  January  9, 189X — Continaed. 
aocoracy  of  morUu:.] 


ODime  of  flight 

• 

Special  remarks  about  each  Are,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metnilog- 
icfudata. 

First 
stop- 
watch.* 

Second 
stop- 
watch.! 

SecB, 
4i 

See: 
4 

Mortar   moanted  on   new  experimental 
•teel  carriage  made  at  Watenrliet  Arse- 
nal.   Cannon  IHotlon  primers  (experimen- 
tal), with  modified  pruning,  March,  1890. 

• 

Sighting  shot.   Range,  338  yards.   De- 
viation fnaa  plane  of  reference,  2 
yards  right. 

4i 

31 

- 

4 

at 

^ 

• 

<* 

4 

• 

a 

4 

First  primer  broken;  failed  to  ignite 
eb2iige. 

41 

4 

Direction  given  by  planed  iron  strip  nailed 
-    to  platform. 
Firea  down  the  beaeh. 

■ 

3| 

« 

First  atop- watch  broken. 

• 

4 

*k 

» 

4 

% 

\ 

1 

Mortar  sighted  by  Lient  0.  H.  Lissak.  0.  D. 
Fall  of  projectile  observed  by  Sergt.  War- 
wick, ordnance  detachment. 

• 

*Held  by  Lieut.  O.  H.  Lissak,  O.  D. ,         \  Helfl  by  Sergt.  Warwick,  ordnance  detachment. 

TABGET. 


TCo.  of 
round. 


Range. 


I 


256. 
257. 
258. 
250. 
260. 
261. 
262. 
263. 
264. 
265. 


Yards. 
802 
327 
809 
336 
313 
307 
312 
336 
341 
330 


Lateral  de- 
viation 

fWmi  plane 
of  refer- 

ence,right. 


Fardf. 


From  center 
of  impact, 
longitudi- 
nal. 


2 

8 
3 
8 

4 
3 
3 
4 
3 
4 


Fdf. 
"6.Y 


From  center 

of  impact, 

lateral. 


Right. 


10.8 


rard«. 


.1  12.3  ;. 


14.7 

■••f  •• 


14.7 

10.7 

8.7 


3,213 


32  I  63.6 


8.3 

14.3 

0.3 


0.8 


Left.' 


Yd$. 

L2 

a2 

0.2 
0.2 


I 


0.8 
6.8 


63.5 


2.4 


0.2 
0.2 


0.2 


2.4 


Yardt, 

Mean  range 321.3 

Mean  lateral  deviation  firom  plane  of 

reference 3. 2 

Mean  longitudinal  deviation  frum 

center  of  Impact 12. 7 

Mean  lateral  deviation  from  center 

of  impact 48 


8,ai8-i-10=32L3 


32-i-10^=:3.2 


197+10=12.7 


4.8-i-10sp.49 
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Rtcord  of  firing  fcith  S.&rinch  B.  L,  field  mortar  {ateel),  No.  1,  WaJttrtlM 

roiitfect  of  ftrtqg,  to  ImI 


TAjtGET. 


• 

P.M.   . 

• 
• 

Ko. 

No.  of 
Are. 

• 

Powder. 

Projectile. 

EleTa> 
tion. 

Ri)ooi1. 

.Wind, 
streajrtii 
anddi. 
reetioD. 

1 

Bate. 

ofse- 
riea. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

18 
M 
35 
36 
87 
38 
88 
40 
41 
48 

1 

269 

287 

• 

286 
260 
270 
371 
272 
278 
274 
275 

1 

s 

• 

1 
3 

H 
\i 

1 

5 

5 

5 

1 
5 

5 
5 
5 
5 
5 

1 

S 
1 

1 

1 

m 

18    14 
1     2Band. 

0    /■ 

15  00 

16  00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 

It.  In. 
6     0 

6    d 

5  9 

6  0 

» 
6      3 

6      1 

> 

5  8 

6  0 

8      8 
6      8 

1 
1 

a 
0 
ja 

s   1 
1    , 

S        I 

1 

20     0 

18    11 
1     5  sand. 

20     0 

18    10 
1     Oaand. 

Jan.    11 

20     0 

S    15 
1      i  sand. 

1  20     0 

1     0  sand. 
20     0 

18    li 
]      4eand. 

JO     0 

18    11 
1     5  sand. 

20^   q 

18    13 
1      3  sand. 

20      0 

18    15 
1    1      1  sand. 

1  20     0 

* 

10     0 
1     0  sand. 

20     0 

4  !  Greateat  range 

5  i  Leaat  range 

Dispersion  in  range 


Yards. 
5«4 
502 


82 


Greateat  deviation  from  plane  of  reference. 
Least  deviation  from  plane  of  reference . . . 


9 
4 


Lateral  dispersion. 
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Ar$enal,  ai  Sandjf  Book,  y.  J,,  January  9, 1891 — Continued. 
Monnoj  of  mortar.] 


Time 

of 
flight. 


H 


H 


H 


H 


6* 


H 


5| 


5i 


H 


ICortar  monntedon  new  experimental  eteel  earriafe 
made  at  Waterrllet  Anttml.    Cannon  fiisHon 

Jrimeri  (experimental),  with  modUM  priming, 
[arch,  IBM. 


Direotion  giren  hy  plJned  iron  etoip  nailed  to  plat- 
form. 
Fired  down  the  heaoh. 


Special  remarka  ahout  eacb  Are,  «noh 
M  eflfect  on  piece  action  o¥  breech 
meohaniam,  eonsamption  of  powder, 
eonnd  of  protJectile  in  flight,  scat- 
tering of  nrajpnents,  etc.,  md  metro- 
logicudalia. 


Two  primeri  IkOed. 


Stop  watch  held  by  Sergt.  Warwick,  ordnance  de- 
tachment. Mortar  aignted  by  Lieul  0.  If.  Lie- 
•ak,  O.  D.  Fall  of  prqiectUe  obe^rred  by  Sergt. 
Warwick,  ordnance  detachment. 

Firing  condooted  by  Lieut.  (X  Ji.  Liaaak,0.  B.,  as- 
sistant  proof  ottcer. 


TARGBT. 


Ko.of 
round. 


206 

7m 

268 

269 

270 
271 
272 
273 
374 
275 


Bange. 


Tard9. 
561 
508 
515 

So 

531 
502 
521 
568 
540 


5,889 


l4iteral 
devia- 
tion 
flrom 

plane  of 
refer- 
ence. 


Fordf. 
4 

5 
5 
5 

4 
5 
5 
4 
5 
5 


From  center 
of  impact, 
longi-  ' 
tttdinal. 


27.1 


47 


30.1 


24.1 
16.1 


06.4 


From  center 

of  impact, 

lateral. 


Right. 


Fdf .  I  r«nto. 


26.0  I 
18.0! 


0.3 
0.3 
0.8 


8.9  . 

2.0  I 
81. 9  1 
12.9  >. 


0.8 
0.8 


06.4 


0.3 
0.8 


2.1 


Left. 


rdf. 

0.7 


0.7 


0.7 


I 


2.1 


ICean  range 533.9 

Mesoi  lateral'  deTiaticn  from  plane  of 
reference 4. 7 

Mean  longitudinal  deviation  trom  cen- 
ter of  impact  19.28 

Mean  lateral  deviation  Arom  center  of 
Impact 42 


5,339-1-10=533.9       47-*-lOs4.7       1, 928-f-10tsl9. 28       4.2-i-10=:0.43 
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Record  of  firing  with  3.6-inoh  B,  L.f^ld  morkw  (steel),  No.  /, 

[Object  of  firinc^  to  tert 


Date. 


1S91. 


Jam.   10 


A.M. 


J?l   No.  of 
of  se-    A^.   I 


Powdor. 


Prcvjectilo. 


Tie*. 


Are. 


Kg.  of  round. 


277 

278... 

279 

•J80 

281 

282 

283 , 

284 

285 

286 

—    / 


43 


44 


45 


46 


47 


48 


49 


60 


51 


52 


53 


276 


277 


278 


279 


281 


282 


283 


284 


285 


286 


Kiud. 


i 


^ 


& 


t4 


Weight. 


Ounces. 


i)„«»«     Peviatfon 


8 


8 


8 


8 


8 


8 


8 


8 


Kind. 


5  83 


V 


i 


o 

.a 

«0 


Weight. 


X**.  Oz. 
19      3 

13  sand. 


20 

0 

18 
1 

20 

12 
4 

0 

1 
15 

20 

0 

18 

1 

12 

4 

20 

0 

18 

1 

2b 

11 
5 

0 

18 

1 

12 

4 

20 

0 

18 
1 

15 
1 

20_ 

0 

aand. 


sand. 


Band. 


sand. 


sand. 


sand. 


18    15 
1 1  sand. 

"20      0 


sand. 


2  sand. 


18 

13 

1 

3 

20 

0 

..^ 

18 

14 

1 

2 

HO 

0 

18 

13 

1 

3 

sand. 


20     0 


Eleva- 
tion. 


O  I 

15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


RecoiL 


Fut, 

11 


11 


11 


11 


9 


Wind, 

Btrenffth 

anddl- 

recUcm. 


3| 


o 
a 

«» 


i\ 


a 

2 

P4 


TARGET.    • 

Yard*. 

Greatest  range 938 

Least  range 1 85:j 

Dispersion  in  range 85 

Greatest  deviation  from  plane  of  fire 17 

Least  deviation  from  plane  of  fire 12 

Lateral  dispersion » 
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Watervliet  Arsenal,  at  Sandy  Hookf  N,  J.,  January  10, 1891. 
aiOoiiracy  of  moxtar.] 


Time 

of 
flight. 


Sees. 


7i    "I 


Mortar  mouoteil  on  new  experimental  steel  car- 
riage made  at  Watervliet  Arsenal.  Cannon 
friction  primers  (experimental),  with  niodilied 
priming,  March,  1U90. 


7i 


U 


7i 


7i 


74 


71 


7i 


I  Pirect  ion  given  by  planed  strip  of  iron  nalleil  to 

platform. 
>  Fired  down  the  l)oach. 
Kecoil  restrained  by  2^-inclL  rope  doubled,  and 

arranged  as  in  round  '120. 


Special  remarks  about  eaob  fire,  such  aa 
effect  on  pieoe,  action  of  breeeh  mech- 
anism, consumption  of  powder,  sound 
of  projectile  In  flight,  scattering  of 
fragments,  etc.,anuinetrulogical  data. 


Sighting  abot.  Range,  0Q7  yards.  De- 
viation from  plane  of  fire,  12  yards, 
right. 


7    / 


Stop  watch  held  by  Sergt.  Warwick,  ordnance  de- 
tachment. Fall  of  projectile  observed  by  S«>rgt. 
Warwick,  ordnance  detachment.  Mortarsightcd 
by  Lieut.  0.  M.  Lissak,  O.  D. 

Firing  conducted  by  Lieut.  O.  M.  Lissak,  O.  D., 
aasMtant  {ictMif  officer. 


Rope  allowed  re<x)il  of  9  foot. 

I 

i 

\  Fimt  primer  failed.    Ropo  allowed  re- 
coil  of  5  feet. 


First  primer  failed.    Rujie  allowed  re- 
coil of  8^  feet. 


Rope  allowed  reooil  of  2  feet.' 


TARGET. 


No.  of 
round. 


277. 
278. 
279. 
2g0. 
281. 
282. 
28;L 
2H4. 
285. 
286. 


Lateral 

deviation 

from 

plane  of 
fire,  right. 

Yards. 
13 


From  center 

of  impact, 

longitudinal. 


+ 


Yds. 
50.6 


12.5 


13 
12 
U 
13 
13 
14 

14    

15    

17  • 

13K103.5 


40.5 


Yds. 

'  his 


From  renter 

of  impact, 

lateral. 


Right. 
Ydsr 


7.5 
26.5 

7.5 


6.5 
12.5 
34.5 

103: 5~ 


0.2 


Left. 


0.2 
0.2 
1.2  ! 
3.2 

5.0 


Yds.  Yards. 

0.8  IMeanrange 887.5 

0. 8  '  Mean  lateral  dcviationfromplaneof 

1.8  ,     flro : 

Mean  longitudinal  deviation  from 

CMiter  of  impact 

Mean  lateral  deviation  from  center 
of  impact 


0.8 
0.8 


13.8 
20.7 
1 


5.0 


8.875  :  10:^887.5  138  4- 10 -=  13.8 

WAR  91— VOL  m 13 


207-+- 10—20.7 


10-J-X0  =  l 
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Beoord  of  firing  tcitk  S.e-inoh  B*  L»  field  mortar  (9t^iy,  A'o.  /, 

^  [OIU«ci  of  firing,  to  t4Mi 


TARGET. 


N9.  of  rounds. 


288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 


Ran  go. 


Devia- 
tion, 
right. 


r«rd«. 

Tardt. 

1,128 

19 

1.248 

17 

1.223 

16 

1,231 

17 

1.210 

17 

1,230 

16 

1.226 

16 

1,237 

18 

l,20fl 

17 

1,227 

18 

TardM. 

G^reateat  range 1*348 

Leaat  range 1,126 

Dispersion  in  range 132 

Greatest  deviation  fh>m  plane  of  Are 19 

Least  deyiation  from  piano  of  fire > 16 

Lat^.'ira}  dispersion 3 


>.. 


REPOKT   OP  THE   CHIEF   Olj'   ORDNANCE. 
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JfaiervUet  Arsenal,  at  Sandy  Hook,  N.  J.,  January  IS,  1891. 
accnrncy  ttf  motor.] 


Time 

of 
flight. 


Sees. 
7 


Lost. 


H 


9 


Mortar  mounted  on  new  experimental  steel-'carriage 
made  a%  Wjitervliet  Arsenal.    Cannon  Motion 


8 


8 


^ 


8 


H 


n 


£  rimers  (ez|;>erimental),  with  modified  priming, 
[arch,  1890. 


r 

I 


Powder  put  np  in  two  cartridget,  weighing  8  and 

8  oiiuces,  respectively;  thesmalier one  plioed  in 

chamber  £rnt. 
Fired  down  the  beach.  Aimed  at  center  of  1-milo  < 

target. 
RecoU  restrained  by  2|-inoh  rope  arranged  as  in 

previous  firing.    Sope  allowed  recoil  of  6  feet. 


8     J 


!  Fired  down  the  beach. 


J 


Mortar  sighted  b  v  Lieut.  O.  M.  Lissak,  0.  D.  Fall 
of  pr(\|ectile  ooserved  by  Corpl.  Alward,  onl- 
nance  detachment.  Stop  wat«h  held  by  Corpl. 
Alward,  ordnance  detachment. 

Firing  conducted  bv  Lieut.  O.  M.  Lissak.  O.  !>.. 
assifltant  proof  officer. 


Sp^ialremarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
Arag™^Q^iC^'iaudmpt-rologioaIdata. 


Sighting  shot.  Range,  1,200  yards.  De- 
viation from  plane  of  fire,  16  yaids, 
right. 


TAEGET. 


Ko.of 
round. 


Ilange. 


I  Tardt. 

288 ;    1,126 

2^ I    1,248 

»0 ■    1,223 

•Al !    1,231 

292 i    1,210 

293 ;    1,2;« 

204 1    1,225 

295 '    1,237 

296 1,208 

297 t_l'227 

'  127165 


Lateral  de- 
viation Arom 
plane  of 
f(re,  right 


Tmrd*. 
19 
17 
16 
17 
17 
16 
16 
18 
17 

16 

169' 


From  center  of 
impact,  longi- 
tudinal. 

From  center 

of  impact, 

lateral. 

+ 

Tdt. 
90.5 

Right. 

YdM. 
2.1 
0.1 

Left. 
Tdi. 

"6."  9' 

0.9 
0.9 

6.' 9' 

Td3. 

■"  31.5" 
fr.5 
14.5 

"13.' 5' 
8.5 
20.5 

""io'5' 
105.5 

"""6.5' 

O.I 
0.1 

*  "8.5' 

1.1 
0.1 

■  T05. 5  1 

3.6 

3.6 

Tard/t. 

Mean  range 1 ,  216. 5 

Mean  lateral  deviation  from  plane 

of  fire 16.9 

Mean  longitudinal  deviation  from 

center  of  impact 21.1 

Mean  lateral  deviation  from  center 

oflmpact 72 


12,165-7-10=1,216.5 


160-5-10  =  16.9 


2U-«-10=21.1 


7.2:10=0.72 
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Bate. 


1891. 


Jan.    16 


Record  of  firinff  %oith  3,6-ineh  B,  L.  field  mortar  (eteel),  So.  1, 

[Ot^lect  of  filing,  to  test 


'»  f*- !  fire. 


A.  M.  < 


\ , 


Projectile. 


Ko.  of  ronnd. 


299 
300 
3U1 
3U2 
303 
304 
305 
306 
307 
308 


Devia- 
tion, 
right. 


Yard*. 
1,893 
1,891 
1,928 
1,918 
2, 040  i 
1,985 
2, 191 
1.953 
1, 913 
2,219 


Ford*. 
21 
20 
18 
16 
17 
17 
21 
17 
18 
12 


TARGET. 


JJ}*.  Oz. 
18    14 
1      2  sand. 

20      0 

19"    4 

12  symd. 


20      0 


19      2 

l^sand. 


20     0 

18    15 
1      1  sand. 

T8^~8 
1     4  sand. 
4  lead. 

20      0 


18    12 
1     4  sand. 


'     20 


19     0 
1      Osand. 


20 


18    U 
1      2  suid. 


20      0 


19      4 

12  sand. 


20 


19      2 

14  sand. 


20     0 


19      1 

15  sand. 


20      0 


Eleva- 
tion. 


o       / 
15    00 


15    00 


15    00 


15    00 


15    00 


Kocoil. 


«* 


6 


5- 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


^ 


Wind,    , 
sinsDgtii  < 
anfl  direr- 
tion. 


6 


6 


3     J 


J3 

I 


Farrf JL 

Greatest  range 2, 219 

Least  ran ge.. 1,W1 

Dispersion  in  range ^ 828 

Greatest  lateral  deviation  from  piano  of  ftro 21 

Least  deviation  from  plane  of  tli*© 12 

Lateral  dinpersion 0 

— — ' r  -  


REPORT   OF   THE   CHIEF   OF   ORDNANCE. 

WatervUet  Arsenal,  at  Sandy  Hook,  N,  J,,  January  16, 1^91, 
ftccaraoy  of  morUr.] 


G77 


Time 

of 
flight. 

Special  remarks  about  each  Are,  such 
as  effect  on  piece,  aolion  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing  of  fragments,  etc.,  and  metro- 
logical  data. 

Sti. 

Mortar  mounted  on  new  experimental  steel  carringe 
made  at  WatervUet  Arsenal.    Cannon  friction 
primers  (experimental),  with  spiral  serrated  wire, 

Sighting  shot.  Range,  1,802  ysards. 
i>eviatiou  from  plaaeof  Are,  19  yards, 
right. 

gj 

10 

« 

First  primer  failed. 

10 

i 

101 
lOi 

Powder  pnt  np  in  two  cartridges  of  8  ounces 
each. 

Fired  down  the  beach.     Aimed  at  oenter  of  1- 

mile  target. 
*  Recoil  restrained  by  2jh-lnch  rope  arranged  as ' 
in  preyions  AHng.     Kope  allows  recoil  of  5 
feet.    In  rounds  »)e  to  300,  inclusive,  rope  al- 
lowed recoil  of  0  feet. 

Mortar  tipped  forward  on  face. 

11 

• 

Mortar  tipped  forward  on/aoe. 

lOi 

• 

One  strand  of  rope  broken. 

lU 

Hi 

\ 

Mortar  tipped  orer  on  left  side. 

Mortar  sighted  bv  Lieut.  0.  M.  Lissak.    Fall  of  pro- 
joctile  observed  by  Corpi.  Maloney,  ordnance  de- 
tachment. 

TARGET. 


No.  of 
round. 


290 

800 
301 
302 
303 
304 
305 
808 
307 
308 


Range. 


Ta,rd9. 
1,893 
1,891 
1,928 
1,918 
2,040 
1,985 
2,191 
1,953 
1.913 
2,219 


19.931 


Lateral  de- 
viation from 

plane  of 
fire,  right. 


Tardt. 


21 
20 
18 
16 
17 
17 
21 
17 
18 
12 


From  center 

of  impact, 

longitudinal 


Yda. 


46.9 
i97.*9 


177 


225.9 


470.7 


—     Jtight. 


YdM. 

100.1 

102.1 

65.1 

75.1 


8.1 


40.1 
80.1 


470.7 


From  center 

of  impact, 

lateral 


Yard»» 
3.3 
2.3 
0.3 


3.3 
"o.'3 


9.5 


Left. 


YdM, 


1.7 
0.7 
0.7 


0.7 
5.' 7' 


9.5 


YardM, 

Mean  range 1,993.1 

Mean  lateral  deviation  fh>m  plane  oi 

Are 17.7 

Mean  longitudinal  deviation  ftom 

oenter  of  impact : 94.14 

Mean  lateral  ueTiation  firom  center 

of  impact 1.9 


19.931-^10=a.993.1 


177-<-10=a7.7 


941.4-»-10:=r94.1A 


19-»-10=:1.9 
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1 


Becord  of  firing  with  S^6'inqh  B.  L,  field  moriar  (steel),  Xo,  1,  Waierrliet 

[Object  of  flring,  to  toct 


Date. 


1801. 


Jan.  10 


A.M. 


No. 

of  86* 

riea. 


76 


77 


78 


79 


80 


81 


82 


83 


84 


85 


No.  of 
fire 


Powder. 


I 


300 


310 


811 


312 


313 


314 


316 


316 


317 


318 


Kind.     Weigbt. 


a 
o 

•mm 

a 


O 


§ 


0 

& 

0 
P 


Pounds. 
1 


Projectae. 


Kind. 


S3 


»4 

z 
i 

OD 


9 

.a 

« 

o 


Weight 


I. 


Lbs.Oz. 
10      0 
1     0  sand. 


20 


19      0 
1      0  aand. 


20"  0 


19      1 

15  sand. 


20     0 


18    12 
1     4  sand. 


20     0 

18  Ti 
1     2  sand. 


2Q      0 

— - a 

18    11 
1     5  sand. 


20     0 


18    13 
1     3  sand. 


20      0 


18    14 
1      2  sand. 


20      0 


18    14 
1      2  sand. 


20      0 


18    13 
1     3  sand. 


20     0 


Elera- 
tion. 


o      / 
25    00 


25    00 


35    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


Ke(X>il. 


Feet. 
6 


6 


6 


6 


I 


Wind, 

stitane^ 

aaddi- 

recUoD. 


6 


6 


o 

.S3 

9 

.1 

a 


§ 


TARGET. 


No.  of  round. 


309 
310 
311 
812 
318 
814 
315 
316 


Bange. 


TardM. 
2,  751 
2,760 
2.760 
2, 527 
2.  702 
2,7C0 
2,835 
2,875 


Tard$. 

Greatest  range 2,875 

Least  range 2, 527 

Dispersion  in  range 1 348 

Greatest  lateral  deviation  fh>m  plane  of  fire ....,       76 

Least  deviation  from  plane  of  fire .'.       32 

Lateral  disperaion 44 
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Jnenal,  at  Sandy  SoolCj  N,  J,,  January  16^  ^Si— Cooiiniied. 
acenrioy  of  mortar.] 


Special  remarkB  about  oach  flre,  such 
as  eflTect  on  piece,  action  on  breech 
mechaninn,  conaniuption  of  i>ovder. 


Seu. 
Lost. 


Lost. 


Lout 


Loet 


,W 


Lont 


Mortar  mounted  on  new  experimental  ateel  carriage 
made  at  Water rliet  Arsenal.    Cannon  friction 

E rimers  (experimental),  with  spiral  serrated  wire, 
larch,  1890. 


.15 


16 


Lost. 


16i 


Fired  down  the  beach.    Aimed  at  center  of  1-mile 

tareet. 
Recoil  reatraine<l  by  2|>inch  rope  arranged  as  in 

previoue  firing.     Kope  ^Uowed  recoil  of  6  feet. 


sotmd  of  projectile  in  fligb^  scatter- 
ing of  fragments,  etc.^  and  metro- 
logicaldatik 


\ 


Mortar  tipped  forward  on  fSac« 


Mortar  sighted  by  Lleat.  O.  M.  Lissak,  O.  D. 


Location  of  shot  conld  not  he  ftmnd. 


Location  of  shot  conld  not  be  foond. 


Fall  of  projectile  observed  by  Corpl. 
Haloney,  ordnance  department. 


TARGET. 


No.  of 
round. 


300 
310 
3U 
812 
313 

au 

315 
816 


Range. 


Yardi. 
2,761 
2,760 
2,760 
2,527 
2,752 
2,760 
2,835 
2,875 


22.020 


Lateral 
devia- 
tion 
from 
plane  of 
fire, 
right. 


Yards. 
32 
82 
33 
76 
34 
37 
30 
41 


824 


From  center 
of  impact, 
longitudi- 
nal. 


Jd». 


7.6 
7.6 


7.5 

82.5 

122.6 


227.5 


Yd», 
1.6 


1225.5 
.6 


227.5 


From  center 

of  impact, 

lateral. 


Right. 


Left. 


Yardt. 


85.6 


.5 


86. 


Yd», 
8.5 
8.5 
7.6 


6.5 
3.5 
1.5 


36. 


Turds, 

Mean  range 8,752.5 

Mean  lateral  dcTiation  from  plane  of 

fire 40.5 

Mean   longitudinal   deviation  flrom 

center  oximpact 16.876 

Mean  lateral  deviation  firam  center 

of  impact 0 


22,020 -i-8=r2, 752.6        824'^8lK40.06         4&5<*-8iK66.875  72'^;«0 
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Record  of  firing  iciih  3,6'inch  B,  L,  field  mortar  {steel),  Xq.  1,  Watm'vUet 

[Object  of  firing,  to  te»t 


Date. 


1801 


s. 


Jan.  16 


A.  M.. 


No. 
of  se- 
ries. 


80 


87 


68 


89 


90 


91 


92 


03 


U 


95 


Powder. 


No.ofi 
fire. 


319 


320 


321 


322 


323 


324 


325 


326 


Kind. 


327 


828  I 


I 

g 


I' 


o 


M 

« 

a 

o 

P 
Q 


Weight. 


Poundf. 


1 


Projectile. 


Kind. 


0 

O 

S 


CO 


p 


9 

.a 


^ 


Weight. 


Eleva- 
tion. 


Lbi.  Oz. 
18    14 
1      2  sand. 


20     0 


18    15 
1     1  sand, 


o     / 
30    00 


20      0 


18    13 
1     3  sand. 


20 


19     0 
1     0  sand. 


30    00 


30    00 


20      0 


18    U 
1     2  sand. 


20 


18**  13 
1      8  sand. 


20 


18    14 
1     2  sand. 


20     0 


18    18 
1      3  sand. 


20 


18    13 
1      3  sand. 


20      0 


18    14 
1      2  sand. 

20      0 


)0    00 


30    00 


30    00 


30    00 


3d    00 


30    00 


30    00 


Recoil. 


Feet, 


6 


6 


6 


6 


6 


Wind, 
•treaeth 

and  di- 
rectioa. 


f 


I- 
s 


.  I  . 


S 


I 
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Jrsenal,  at  Sandy  Hool\  N.  J.,  from  January  IC,  f891 — Continued, 
ttceuracy  of  mortar.] 


Time 

of 
fliKht. 


Bees. 
Loat. 


Lost. 


Lost. 


Lost. 


jAtnt. 


17 


MortarmouDtedon  newoxperimental  mortar  carriage 
made  at  WatervUet  Amenal.  Cannon  friction 
nrimers  (experimental),  with  spiral  serrated  wire, 
March,  18M* 


174 


17 


Lost. 


17      ! 


Fired  down  the  beach.     Aimed  at  center  of  1 

mile  tarf^et. 
Recoil  restrained  by  2|-inoh  rope  arraaffed  as  in 

previons  flring.    Kope  allowed  recoil  of  6  feet. 
Tn  rounds  310  to  324.  inolusive.  and  826  to  328,  in- 

clusiTo,  the  location  of   shots  ooold  not  be 

foand. 


Mortar  sighted  bv  Lieut.  O.  M.  Lisaslc,  O.  D.  Fall 
of  projectile  observed  by  Corul.  Maloney,  ord* 
nance  detachment.  Stop'wateh  held  by  uorpl. 
Haloney,  ordnance  detachment. 

Firing  conducted  by  Lieut.  0.  M.  Lissak,  O.  D., 
assistant  proof  officer. 


Bpeoial  remarks  about  each  fire,  such 
as  effSect  on  pieoe,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  pr«(jsc1ile  in  flight,  scatter- 
ing of  fragments,  ate.,  and  metro* 
logical  data. 


First  primer  failed. 


Range,  2,933  yards ;  deviation,  40  yards 
rtgnt. 


'i 


.1 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Reoord  of  finny  with  S.6-inch  B.  L.  field  morkir]  (steel),  3V.  /, 

{Object  of /faring,  to  tost 


/ 

No. 
of  se- 
ries. 

No.  of 
iire. 

Powder. 

Ppcjectile. 

Eleva- 
tion. 

s«coa. 

Wind, 

strength 

anddl- 

roctloB. 

Dat^. 

Kind. 

1 

Weight. 

1 

Kind. 

Weight. 

1891. 

0 

06 
97 
98 
99 
100 
101 

> 

102 
lOS 
104 
105 
106 
107 
108 
109 
110 

329 
330 
331 
332 
838 
334 
335 
836 
337 
838 
339 
340 
341 
342 
343 

* 

i 

1 

• 
• 

•M 
■*» 

3 
w   ' 

M 

m 

Hi 
9! 
♦J 

1 

<s 

Pounds. 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

■ 

1 

•*» 
o 

• 

1 
1 

i 

a 

I 

CO 

s 

0 

1 

1 

> 

g 

o 

I-.* 

"3 
« 

1    I 

Lbt.  Oz. 
19      1 

15  sand. 

o        / 
45    00 

45    00 

30    00 

35    00 

40    00 

40    00 

30    00 

35    00 

45    00 

45    00 

45    00 

45    00 

• 

45    00 
45    00 
45    00 

FeH. 

7 

7 

10 

12 

12 

14 

14 

14 

8 

8 

8 

7 

7 

7 

7 

)        r 

1 

J 

1 

n 

■  i- 

■a 

s 

JS 

•c 

1 

I 

20     0 

19      1 

15BaAd. 

20     0 

19      4 

12  sand. 

\ 

20     0 

19      2 

14  sand. 

20      0 

19     4 

12  sand. 

20      0 

19      1 

15  sand. 

20     0 

1 

19      1 

15  sand. 

20     0 

^an.    20 

19     1 

15  sand. 

20      0 

< 

19      1 

lb  sand. 

1  20      0 

,  18    12 

1    1     4  sand. 

1  20      0 

18    13 

1     3  sand. 

1    „  ^_ 

20      0 

;  18    12 

1    1      4  sand. 

20      0 

18    12 
1      4  sand. 

20      0 

"lO  "6 
1      0  sand. 

20      0 

19      0 
1     0  sand. 

20     0 

REPORT  OF  THE  CHIEF  OF  ORDNANCE. 
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Wat^rvUet  Arsenal,  at  Sandy  Hook,  N,  J,y  January  30^  1891, 
^/ecamof  of  mortar.  ] 


Time 

of 
flight. 

t                1 

Special  rpmarkn  about  <^ach  Are,  such 
as  effect  on  piece,  action  of  breeoh 
mechanism,  consnmptluu  of  powder 
aouQd  of  projectile  inflight,  scatter- 
ing of  fragmeats,  etc.,  and  metro* 
logical  data. 

Seet. 
Lost. 

Mortar  mounted  on  new  experimental  steel  car- 
riage mado  at  Watervliet  Arsenal.    Cannon  fHc- 
tion  primers  (experimental),  with  aplnl  serrated 
wire,  March,  1890. 

1 
Sighting  shot. 

19 

1 

Sighting  shot    First  primer  failed. 

22 

Sighting  shot.    Three  primers  failed. 

24 

j 

Sighting  shot.    Piece  of  nnbumt  car< 
iridge  bag,  not  holding  Are,  found  in 

mnzale. 

1 

20 

Sighting  shot. 

23 

\ 

Sighting  shot. 

27 

« 

Sighting  shot.     Range,  3,181   yards; 
aeviation,  34  yards,  left. 

Lost 

Direction  ^yen  by  wooden  strip  nailed  on  plat- 
form. 
>  Fired  down  the  beach. 

The  deviation  is  taken  ftom  a  line  parallel  to  the 
line  of  Are. 

Sighting  shot 

1 

Lost 

• 

Sighting  shot    Mortar  turned  orer. 

2i 

2(1 

V 

26 

27 

27 

• 

Lost. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S,6-inch  B,  L,  field  mortar  (steel),  Ko,  1,  WatarvliH 

[O^eci  of  flruig,  to  teat 


I>at«. 


1891. 


Jan.  20 


A.M. 


No. 
of  se- 
ries. 


No.  of 
fire. 


Ill 


112 


113 


114 


115 


116 


117 


118 


119 


120 


121 


122 


123 


Powder. 


344 


845 


S46 


347 


348 


849 


850 


351 


852 


853 


354 


355 


356 


Kind. 


124  I    357 


• 

CI 


o 


'I' 


H 

g 

Oh 


Weight. 


Poundi. 
1 


Projectile. 


Kind. 


8 


9  ■ 

I" 

hi 


0 

•s 

! 


"Weight. 


X6«.  Oz. 
18    14 
1      2  sand. 


20 


18    11 
1     5  sand. 


20 


19 
1 


0 
Osand. 


20 


18    12 
1     4  sand. 


20 


18    15 
1     1  sand. 


20 


18    13 
L      3  sand. 


20      0 


18    15 
1      1  sand. 


20 


18    15 
1      Isaad. 


20 


19      2 

14  sand. 


20 


18    13 
1      8  sand. 


20     0 


19.    0 
1     0  sand. 


20 


18    13 
1      8  sand. 


20 


18    14 
1      2  sand. 


20 


18    15 
1      1  sand. 

20      0 


Eleva- 1 
tion. 


KecoU. 


45    <)0  ' 


45    00 


45    00 


45    00 


40    00 


40    00 


40    00 


40    00 


40    00 


40    00 


40    00 


40    00 


40    00 


40    00 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


Wind, 

strengUi 

and  di- 

xeetion. 


S 
O 

3 

1 
ca 


s 
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Arsenal,  at  Sandy  Hook,  N,  J,,  January  SO,  1891 — Continued, 
accuracy  of  mortar.]  « 


Time 

of 
flight. 

Special  remarks  about  each  fire,  snch 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  8catt«r- 
ing  of  fragments,  etc.,  and  metro- 
logical  data. 

Reet. 
Lost 

MorCto  mounted  on  new  experimental  steel  car- 
riage mado  at  Watenrliet  Arsenal.    Cannon  fric- 
tion primers  (experimental),  with  spiral  serrated 
wire,  Maroh,  1800. 

Ban^  3,345  yards ;  deviation,  3  yards, 

Lolt. 

1 

RaDg!»«  ^>378  yards;  deviation,  6 yards, 
right. 

Lost. 

• 

Bange,  3,440yards ;  deyiatloUvlS  yards, 
right. 

25 

1 

• 

26 

1 

. 

Bange,  3,^M  yards;  deviation,  5  yards, 
right. 

Lost. 

25 

» 

■ 

1 
Lost. 

The  deyiation  is  taken  from  a  line  parallel  to  the 

line  of  fire. 
Direction  glyen  hy  wooden  strip  nailed  to  plat-  { 

form. 
!Fired  down  the  beach.       ^ 

1 
§ 

Lost. 

23 

24 

' 

Loat 

m 

• 

Lost. 

V 

Lost. 

ITall  of  proJeetQe  obaerred  by  Corpl.  Haloney,  ord- 
nance detaohment. 

• 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Eeoord  of  firing  with  S,6-iiw)i  B.  L.  field  mortar  (steel),  No.  1,  WatervliH 

[Oltlectof  flkng,  totes* 


Date, 


1891. 


Jan.  20 


P.M. 


Powd«?r, 


125 


126 


127 


128 


129 


lao 


131 


132 


133 


134 


136 


136 


358 


350 


360 


361 


802 


368 


364 


365 


Kind. 


366 


367 


368 


360 


CI 

o 

0 


o 


I 


M 
M 

M 

I 

d 


Weight. 


.  1 


Projectile. 


Kind. 


I 


I 


^ 
^ 


I 


Weight. 


19      1 

15san<l. 


20      0 


18    U 
1     2  sand. 


20  '  0 


18    14 
1     2  sand. 


20     0 


18      1 
1    15  Hand. 


20      0 


18    12 
1     4  sand. 


20      0 


18    13 
1     3  sand. 


20     0 


19      1 
0    15  sand. 


20     0 

19      0 
1     0  sand. 


20     0 


18^  11 
#0     5  sand. 
1     Olead. 


20     0 


18    15 
1      1  sand. 


20      0 


18    10 

0  6  lead. 

1  0  aund. 


20  0 

lis  1 

0  15  Hand. 

20  0 


Eleva- 
tion. 


o     t 
35    00 


35    00 


35    00 


35    00 


35    00 


35    00 


35    00 


35    00 


36  00 ; 


Kecoil. 


Wind. 

Bcrengtb 

and  m- 

rectioii. 


i'ut. 
12 


85    00 


35    00 


30    00 


6 


6 


6 


6 


6 


6 


6 


6 


6 


1 


■c 


3 
s 

8 

S3 

a 

3 


EEPOHT  OF  THE  CHIEF  OF  ORDNANCE. 
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Arwnal,  at  Sandy  Hook,  N.  J.,  January  SO,  1891 — Coatinued. 
aiwurucy  of  moftur.] 


Time 

of 
flight. 


Lost. 


Ix»st. 


Lout. 


Lost. 


Lo«t. 


LORt. 


Lo0t. 


Lost. 


Lost. 


Cannon    Mction  priioorti    (nxporliueutal),    with 
spiral  serrated  wire,  March,  1890. 


Direction   glron    \ff  woodeoi  strip  naOed  to 

platform. 
Fired  down  the  beach. 
V  The  deviation  is  taken  from  a  line  jMurallel  to ' 

the  line  of  fire. 
Recoil  restrained  by  2j(-lnch  rope  arraugod  as 

in  preTious  flring.    Itope  allowed  rec(nl  of  0 

feoi. 


I^ost. 


Lost. 


Lost. 


Spedal  remarks  abont  each  flxv,  such 
■a  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  prcueotUe  in  flight,  scatter- 
ing of  fragments,  etc^  and  metro- 
logical  data. 


Sighting  shot.    Bancft,  3,281  yards : kle- 
viation,  35  yards,  tell. 


Range,  3,263  yards ;  deviation,  353'anls, 


Range,  3,249  yards ;  deviation,  49 yards. 


Vent  shield  bent  -by  discharge; 
straightened  by  hand.  Range,  3,260 
yardt;  deviation,  38  yards,  toft. 


Range,  3,306  yards ;  deviation,  29  yards, 


Rani^,  3,li0yardfl;  deviation,  44  yards 
left. 


RaAge,  3, 187  yards;  deviation,  60  yards. 
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BEPOET  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S,6'%noh  B,  Li  field  fuartar  (steel),  Xo.  1, 

[Object  of  flring,  to  te«c 


Bate. 


1881. 


No. 
of  ae- 
ries. 


Jan.  21 


A.M.  < 


137 


138 


139 


UO 


141 


142 


14B 


144 


145 


No.  of 
fire 


Powder. 


870 


371 


872 


373 


374 


Kind. 


375 


376 


377 


378 


2$ 

a 

o 


o 

g2 


a 


e 


M 


Weight. 


Founds. 
1 


.    1 


Projeotile. 


Kind. 


2$ 

1 

3 


a 


0) 


TVeigh^. 


19     0 
Ir     Osand. 


20      0 


19     3 

13  sand* 


20     0 


19      2 

14  sand. 


20      0 


19      2 

14  sand. 


20      0 

15      2 

14  sand. 


Elera- 
tion. 


Beooil. 


o        / 
30    00 


30    00 


30    00 


30    00 


30    00 


20      0 


19      3 

13  sand. 


20     0 


19      3 

13  sand. 


20     0 

19      4 

12  sand. 


20      0 


18    13 
1     3  sand. 

20      0 


30    00 


30    00 


90    00 


30    00 


Feet, 


6 


« 


6 


6 


6 


6 


I 


Wkid. 

strvnerli 

anddi-^ 

rection. 


o 
d 

a 

es 

3 
3 

■•A 

§ 


1 
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JTaUrvHet  AneiuM,  at  San4jf  Hooky  N. «/.,  January  21,  ISOl, 


aoouracy  of  mortar.] 


Time 

of 
flight. 


Sect. 
Lott. 


Lost. 


Lost. 


Lost. 


Lost. 


Lo€t. 


Loftt. 


Lost. 


Lost. 


Cuioon  frietion  i^rimers   (experimental),    with 
spiral  serrated  wire,  March,  1B80. 


The  deriatioii  is  taken  from  a  line  parallel  to 

the  line  of  fire. 
Fired  down  the  heaoh. 
In  the  rounds  where  no  range  is  recorded  the 

shots  were  lost* 


Special  remarks  about  each  fire,  such 
as  (ifftM't  on  piece,  action  of  breech 
mechanisra,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
init  of  fragments,  etc.,  and  metro- 
logical  data. 


,  Bangs,  3, 176  yards ;  deviation,  (fo  yards, 


Range,  3,144  yards ;  deviation,  63  yards, 


First  primer  &flod;  strand  of  ropo 
broken. 


Ranjze,  3,367  yards ;  deviation,  45  yards, 


Range,  3,170  yards ;  deviation,  67  yards, 
left. 


First  primer  failed ;  range,  3, 107  yards; 
deviation,  66  yards,  left. 


Range,  3,073  yards ;  deviation,  58  yards, 
lel\ 


Mortar  sighted  bv  Lieut.  O.   M.  Lissak.  O.  D. 

Fall  ef  projectile  olmerved  by  Corpl.   Alward, 
ordnance  detachment. 
Firing  conducted  by  Lieut  O.  M.  Lissak,  O.  I)., 

assistant  proof  oflncer.  | 

Mortar  star  ganged  after  round  378,  January  30, 

1891,  by  Ltoat.  O.  M.  Lissak,  ().  1).  i 
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Hecord  of  firing  with  3,6-inoh  B,  L.  field  mortar  (steel,)  No,  1, 

[Object  of  firing,  to  teat 


Bate. 


1801. 


Feb.     5 


No. 

of  80- 

rieH. 

No.  of 
fire. 

Powder. 

^ 

Projectile. 

Eleva- 
tion. 

Recoil. 

Kind. 

1 

& 

m 
m 

•  S   ' 

& 

s 

M 

JO 

V> 

0 

S, 

J                                                  » 

Weight. 

Kind. 

Weight. 

• 

148 
147 
148 
H9 
150 
151 
152 
153 
154 
155 

379 

380 

381 

382 

383 

384 
385 
386 
387 
388 
389 
390 
391 
392 
393 

Pounds. 

1 

1 
1 

1 
1 

1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

• 

a 

s 
1 

■3 
S. 
8 

'g 

1 

<          > 

II 

II 
IP 

?i 

•22 

il 

Lbt.Oz. 
19      3. 

13  sand. 

o         t 
80    00 

35    00 

35    00 

35    00 

35    00 

35    00 
85    00 
35    00 
35    00 
35    00 
^    00 
35    00 
35    00 
35    00 
35    00 

Ft 
5 

5 

5 

5 

5 

5 
5 
5 
5 
5 
5 
•fi 
5 
5 
5 

In. 
2 

2 

2 

2 

2 

2 

2 

20      0 

19      3 

13  sand. 

20     n 

19  3 

13  sand. 

20  0 

19      2 
1    14  sand. 

^ 

20    JD 

i^~5 

11  sand. 

A    M   ' 

20      0 

20     0  inoludinii:  sand. 

20     0  including  sand. 

20     0  including  sand. 

2 

1 

20     0  including  sand. 

•1 
2 

20     0  including  sand. 

20     0  including  sand. 

^1 

20     0  including  sand . 

2 

20     0  including  sand. 

2 
2 
2 

20     0  including  sand . 

k 

20     0  including  sand. 

TARGET. 


No.  of  round. 


384 
385 
380 
387 
388 
389 
390 
391 
892 
393 


Tardt. 
3,061 
3,067 
3,086 
3,140 
2,975 
8,099 
3,121 
3,006 
3,055 
8,135 


Deviation, 
right. 


Yards. 
46 
48 
41 
41 
45 
44 
43 
88 
86 
45 


Tards. 

Greatest  range 3, 140 

Least  range 2, 975 

Dispersion  in  range 165 

Greatest  deviation  from  plane  of  fire 46 

Least  deviation  fi^m  plane  of  fire 36 

Lateral  dispersion 10 
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fVaiervlut  Arsenal  ^  at  Sandy  Hook,  N,J,,  Februarys,  1891, 
acrnraoy  of  mortar.] 


Wind, 

Atreufrth 

and  di- 

rcctioii. 


u 

d 

o 

9 


tc 


e 
I 

S 
e  • 


Mortar  inonnt«d  on  experimental  steel  car- 
riage made  at  Watervliet  Amenal.  Caiinon 
friction  primers  (experimental),  with  spiral 
serrated  wire,  Marcn,  1890. 


Direction   given  by  wooden  strip  nailed 

on  platform. 
FirfMi  uuwn  the  beach. 
KecoU  restrained  by  2^-inoh  rope  arranged 

as  in  praviotis  firing.    Rope  allowed  re- 

C4iil  of  5  feet  and  2  inches. 
Vent  shield  bent  by  disoharge. 


Mortar  sightM  by  Lieut.  O.  M.  Lissak,  O.  D. 
Fall  of  projectile  observed  by  Lieut.  W.  W. 
Gibson,  0. 1). 


TARGET. 


,  Special  remarks  aboat  each  fire,  such  as 
effect  on  piece,  action  of  breech  mechan- 
ism, connnraption  of  power,  sonnd  of 
projectile  in  flight,  soatterine  of  frag- 
ments, etc.,  and  metrological  aata. 


Sighting  shot.    Range  about  2,700  yards. 


Sighting  shot.    Stmck  200  feet  to  left,  and 
Too  feet  in  rear  of  3,000-yards  target 


Sighting  shot.  Strnek  250  yards  in  rear 
of  target  and  18  feet  above  high-water 
mark.  Line  of  fire  moved  farther  to  the 
right. 

Sighting  shot.  Struck  200  feet  in  rear  and 
So  feet  to  right  of  3,000-yards  target.  Line 
of  Are  moved  to  the  left. 

Sighting  shot.  Range,  3,047  3'srds.  Devi- 
ation  Arom  line  of  nre,  39  yards,  right. 


««nd.  K"*^- 


384 
385 
38« 
387 
388 
389 
390 
391 
392 
393 


Tard». 
3,061 


Lateral   Fromcen- 

devia-     t*^  of  »"»• 
tion      pa«tj  longi 
from       tudinal. 
plane  of - 
fire, 

right. 


YardM. 
46 


Yds. 


3,057 

43  , 

3.086 

41 

3,140 

41 

2,975 

45 

3,099 

44 

3,121 

43 

3,096 

38 

3,055 

36 

3,135 

45 

30,825 

422 

3.5 
57.5 

i6.'5" 

38.5 

13.5 


From  center 

of  Impact, 

lateral. 


YdK. 
2L5 
25.5  I 


Right. 


Yard*. 
S.8 

.8 


107.5 


2.8 

1.8 

.8 


52.5 


182.0 


27.5 


2.8 


Left. 


Yd». .  Yards. 

'  Moan  range  3,082.5 

Mean  lat4*ral  deviation  from  plane  of 

1.2        lire 42.2 

1.2  ;  Mean  longitudinal  deviation  from  cen- 

ter  of  impact 36. 4 

Mean  lateral  deviation  from  center  of 

impact 2.56 

4.2 

6.2 


182.0  '      12.8  I  12.8 


30, 825 -H  10  s  8, 082. 6 


423 -H  10  =  43. 2 


364 +  10  =  86.4 


20.  G  -^  10  =  2.  G3 
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REPOST  OF  THE 
JBervrirf  m/Jinuf  miik 


CHIEF  OF 


(9»mih  X:  /, 


Date. 


X*.     Xou 


imtL 


3 
9 


i* 


Jw.     9     P.  II. 


S 

•^ 


^   a 

■   J! 


a»    an  ,  s 


SI 


I 


%      >'    I*      4 


3 


S 
1 


« 
A 


» 

• 

u 

u 

1 

3 

» 

• 

1» 

li 

1 

s 

i>' 

• 

\^ 

1* 

1 

2 

a» 

• 

1* 

U 

1 

2 

9 

• 

u" 

Is 

1 

1 

3» 

• 

!*■ 

~u 

1 

3 

at 

• 

;? 

l2 

1 

« 

~3fci" 

* 

1> 

IJ 

1 

3 

^ 

• 

i*" 

U 

1 

J 

a* 

""'• 

> 

IS 

1 

3 

u  « 


15    M 


15  m 


15  m 


u  «» 


u  <• 


u 


i>  «» 


IS    «» 


N«k.  «r  MM*!. 


TA.S^;PT. 


^\:   ^^ 

^^"^     3^1# 

^>*»  »« 

5**      $;$ 

W\        ^ j^'7 

»«     i;i 

JS  *>« 

•2 Ml 

«^^  >»>  ««v       .  .«  33W^ 


«  "A* 


X 


su 
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Jrsenaff  at  Sandy  Hook,  N.  J,,  February  6, 1891 — Contiuued. 
»coiix«cy  of  mortar.] 


Mortiur   motmted   on   experimental   steel  oarriage 
made   at  Watervliet  Arftenal.    Cannon  friction 

$rimem  (experimental),  with  spiral  Mrrated  wire, 
iarcb,  IBM. 


Special  remarks  about  eaolrflre,  snch  as  effeot 
on  piece,  action  of  breech  mechanism,  oon- 
sumption  of  iwwder,  sound  of  projectile  in 
flight,  scattering  of  fhigments,  etc.,  and 
metrological  data. 


*  Sighting  shot.    Range,  8,167  yards;  deriation, 
46yi^rds,  right. 


Fired  down  the  bes3^. 

Recoil  restrained  by  2) -Inch  rope  arranged  as  in 
',  previous  firing,  "^pe  allowed  recoil  or  6  feet  2 
I     inches. 


Mortar  sighted  by  Lieut.  O.  M.  Lissak,  O.  D.    Fair 
of  projectile  observed  by  Lieut.W.  W.  Gibson,O.D. 

Firing  conducted  by  Lieut.  O.  M.  Lissak,  O.  D., 
sesistant  proof  officer. 


TARGET. 


No.  of 
round. 


396. 
396. 
397. 
396. 
399. 
400. 
401. 
402. 
403. 
40i. 


Range. 


Yard*. 
3,333 
3,146 
3,118 
3,135 
3,179 
8,094 
3,110 
8,118 
8,117 
8,291 


Lateral  dc 
viation 

fh)m  plane 
of  fire, 
right. 


81,641 


Yards. 
56 
42 
42 
40 
43 
37 
35 
49 
47 
46 

443 


From  center 

of  impact, 
longitu- 
dinal. 

From  center 

of  impact, 
lateral. 

+ 

— 

Right. 

Loft. 

Yd*. 

Yda. 

Yarda, 

Yda. 

168.9 

U.7 

18.  i 

2.3 



46.1 

2.3 

29.1 

i.7 

14.9 

1.3 
7.3 

70.1 

54.1 

9.3 

46.1 

4.7 

47.1 

2.7 

126.9 

•  •   •   •  tt  VJ 

L7 

310.7   .310.7 

22.5 

22.5 

TardM, 

Mean  range 8,164.1 

Mean  lateral  deviation  firom  plane  of 

fire 44.8 

Mean  longitudinal  deviation  ftvm  cen- 
ter of  impact 62. 14 

Mean  lateral  deviation  firom  center  of 
impact 4.6 


31,641  -5-10  =3.164.1 


443  -i-  10  ~  44.3 


021.4  -!-  10  —  62.14 


45  -!-  10  =  4.5 


•  G94 
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Record  of  firing  with  S,6-ineh  B,  L.  field  mortar  (steel),  No.  1, 

[Object  of  iiring,  to  tMt 


- 

Ko. 
of  se- 
ries. 

No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

BecoiL 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1801. 

• 

A.  M. 

\ 

P.  ^.  1 

• 

166 

167 

168 
i 
1    169 

170 

171 

172 

173 

174 

175 

405 

406 

407 

408 

409 

410 

411  ■ 

412 

413 

414 

415, 

416 

1 

i! 

(9 

1 

• 

U 

1 

a 
P 

Pounds. 

1 

1 

1 
1 
1 
1 

1 
1 
•l 
1 
1 

r 

If; 
ill 

ft 
11. 

■£| 

1A>B.  Oz. 
19      4 

12  sand. 

O         1 

45    00 
30    CO 

1 

7 

• 

20     0 

19      0 
1     Osand. 

20      0 

20     0  including  sand. 

30    00 
30    00 

7 

Feb.  10 

20      0  including  sand. 

7 

7 
7 
7 
7 

20     0  including  sand. 

30    00 
30    00 
30    00 
30    00 
30    00 
30    00 
30    00 
30    00 

20     0  including  sand. 

20      0  including  sitdd. 

,  20     0  including  sand. 

1  20      0  including  sand. 

-  — • 

20     0  including  sand. 

7| 
7  1 

1 

Fnb    10 

<  20     0  including  sand. 

7  , 

1 

20     0  including  sand. 

1 
7  ' 

1 

TARGET. 


No.  of  rounds.     ;  Kaugo. 


'    Devia- 
tion, 


407... 
406... 
409... 
410... 
411... 
412... 
413... 
414... 
415... 
416... 


Yard*. 
3.074 
2.960 
2, 976 
2.977 
3,054 
2, 933 
2,947 
3.019 
3, 072 
2,991 


Tard«. 

Greatest  range 3, 074 

Least  range 2,933 

DisperHion  in  range 141 

Greatest  deviation  fn>m  plane  of  fire 53 

Least  deviation  from  plane  of  fire 16 

Lateral  dispersion , 37 
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Watervliet  Artenul,  at  Sandy  Hook,  N.  J,,  February  10,  1891, 
aocuracy  of  mortar.] 


r 


Wind. 

anil  (li- 
rection. 


o 

9 

s 

« 

a 

i 
i 

En 


Time 

of 
fiight. 


Sees. 


Loet. 

Lost 
19 
19 
19i 
19 
19 

}^ 
(») 

IH 
Lost. 


Mortar  moniited  on  c«w  experimental  steel 
carriage  made  at  Watervliet  Arsenal. 
Cannun  Motion  primers  (experimental), 
witb  spiral  serrated  wire,  March,  1890. 


Powder  put  up  in  two  cartridges  of  8 
oonc^each. 

Fired  down  the  beauh. 

1^00011  restrained  by  2|-inch  rope  ar- 
ranged as  in  prsTious  firing.  Rope 
allowed  recoil  of  7  feet. 


Mortar  sighted  by  Lieut.  O.  M.  Lissak,  O. 
1).  FalJof  projectile  observed  by  Lieut. 
W.  W.  Gibson,  O.B. 


Special  remarks  abont  each  fire,  such 
as  efiect  on  piece,  action  of  breech 
mechanism,  consnmption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metro* 
logical  data. 


Sighting  shot, 
not  be  found. 


Location  of  shell  oonld 
Kecoil  unrestraint^. 


Siffhtins:   shot.     Range,  3,018  yards; 
leviation,  right,  37  yards. 


Two  primers  failed. 


Yent  shield  broken. 


TARGET. 


Ko.oi 
rouiid. 


407 
408 
409 
410 
4J1 
412 
413 
414 
415 
416 


Yards. 
8,074 
2,060 
2,976 
2,977 
3,054 
2,933 
2,947 
3,019 
3,072 
2.991 


Lateral 
devia- 
tion 
ftom 
plane 
of  fire, 
right. 


Yards. 
25 
37 
42 
43 
53 
16 
42 
27 
18 
31 


30,003  I        334 


From  center 

of  impact. 

longitn- 

dinal. 


Yds, 
73.7 


63.7 


18.7 
7L7 


Yds. 


40.3 
24.3 
23.3 


67.3 
&3.3 


9.3 


217. 8  1217. 8 


From  center 

of  impact, 

lateral. 


Right 


Yards. 


3.6 

8.6 

9.6 

19.6 


8.6 


50.0 


Left. 


rd«. 

8.4 


17.4 


6.4 

15.4 

2.4 


50.0 


Yards. 

Mean  range 8, 000. 3 

Mean  lateral  deviation  from  plane  of 
fire 33.4 

Mean  longitudinal  de\iation  f^m  cen- 
ter of  impact 48.56 

Mean  lateral  deviation  £ram  center  of 
impact 10 


30,008  +  10  =  3000.3 


334+10  =  33.4 


435.6  +  10=48.56 


100+10  =  10 
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Reooi'd  of  firing  with  SX-inch  B.  L,  fi^ld  mortar  (steel) j  No,  1,  Walervliet 


Date. 


1891. 


Fob.   10  ;  P.M 


[Object  of  flring,  to 


No. 
ofae 

rieH. 


No.  of 


176 


181 


419 


4?0 


421 


422 


177       424 


178       426 


179       426 


Powder. 


180  ;    427 


428 


o 

o 


d 
O 


1-- 


a 

o 


Pounds. 
I 


Projectile. 


KiDd. 


I 


•  FN 

I 

1 


? 
S 


Weight. 


Lbs.  Oz. 
19    2 
14  Band. 


20    0 


19 


15  Hand. 


20    0 


19    » 
13  saiid. 


20    0 


19    2 
14  sand. 


20    0 


19    1 

15  HHUd. 


20    0 


19    2 

14  saud. 


20    0 


Id    1 

15  sand. 


20    0 


19    3 

13  sand. 


2L    0 


19    2 
14  aand. 


20    0 


19    3 

13  »and. 


2)    0 


19    1 
15  aand. 


20    0 


19  3 

13  Hand. 

20  0 


Elera- 
tioti. 


o       / 
35    00 


35    00 


35    00 


35    90 


35    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


Recoil. 


Wind, 
etreujetb 

and  di- 
roctioo. 


Fut. 


u 


\ 


I 


£ 
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Arienalf  at  Sandy  Hook,  N,  J,,  February  10, 1891 — Continu^. 


Monraoy  of  mortar.  ] 


Time 

of 
flight. 


iStfM. 


16 


17 


16i 


16» 


16} 


16J 


Hortar  monnted  ou  new  experimental  steel  car- 
riage made  at  Watervliet  Arsenal.  Cannon  fric- 
tion primers  (experimental),  with  spiral  serrated 
wire,  March.  1890. 


IH 


Powder  pnt  np  in  two  oartrtdgee  of  8  oances  each. 
Fired  down  the  heaoh.  . 

Recoil  restrained  by  24-inch  probe,  arranged  as  in ' 
previous  firing,    xtope  allowed  reooil  of  7  feet. 


Special  remarks  about  each  Are.  such 
as  elfeot  on  piece,  aoUon  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  ftngments,  etc.,  and  metrolog- 
icaldata. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Line  of  firs  mo^ed  to  the  left.  Sight- 
ing shot.  Location  of  shell  couldTuot 
be  found. 


Line  of  flre  mored  to  the  right.  Sight- 
ing shot.  Bauge 2,749 yards;  devia- 
tion right,  15  yards. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Bope  slipped   oiT  iron  bar.    Mortar 
turned  over. 


REPOBT   OF    THE   CHIEF   OF   ORDNANCE. 
Record  oj  firiiig  aith  S.e-inelt  B.  L.  field  moiiar  (iteel ),  No.  I,  WatervUtl 
[Ol^ecl  of  flring,  to  tMt 


1           i 

Powdsr. 

I'mjuudle. 

1 

ofH- 

■rs? 

-ir' 

Kind. 

Wrfjtht. 

Klad. 

wsifht. 

Nelion. 

1 

i-i) 

8 

i 
h 

.2 

S 

IBS 

430 

' 

1 

U  una. 

26 

do 

' 

s 

Fob.   10 

P.M. 

» 

,., 

^ 

. 

1 

1 

IS  »Knd, 

» 

' 

1 

1 
1 

18S 

*n 

-J 

, 

1 

i»    a 

ao 

T 

i 

DevUtiou  ftvm 
liUoeof  an. 

Eight. 

Left. 

Tarif. 
3.071 

iS 

Yuri*. 
2 

Yardt. 

Fantf. 

ta 

ifl 

4M 

3 

■::::'. 

Grutesl  derialicm  rlglit 

GrealwtdevinUoiileii 

n 

IS 
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Arsenal f  at  Sandy  Hooky  N.  J,,  February  10,  189 1 — Contiuued. 
aoonracy  of  mortar.  J 


Time 

of 
flight. 

Special  remarks  about  each  fire,  such 
as  effect  on  pieoe,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  m  flight,  scatter- 
ing of  fragments,  etc.,  and  metrolog- 
ioaldata. 

Sees. 
16i 

Mortar  mounted  on  new  ex])erim6ntal  steel  car- 
risge  made  at  Watervliot  Amenal.    Cannon  fric- 
tion primers  (experimental),  with  spiral  serrated 
wire,  March,  1890. 

16» 

• 

• 

V  Fired  down  the  bench. 

- 

Lost 

a 

16i 

« 

Stop  watch  held  by  Corpl.  Freeman,  ordnance  de- 
tachment.   Mortar  sighted  by  Lieut.  ().  M.  Lis* 
sale,  O.  D     Fall  of  projectile  observed  by  Lieut. 
W.  W.  Gibson,  0.  D. 

FMng  conducted  by  Lieut.  0.  M.Lissak,  0.  D.,  as- 
sistant proof  officer. 

• 

TARGET. 


No.  of 
round. 

Range. 

Lateral  devia- 
tion fh>m  plane 
of  fire. 

From  center  of 
Impact,  longi- 
tudinal. 

From  center 

of  impact, 

lateral. 

Right. 

rard«. 
2 
2 
3 

i" 

4 
2" 

ii' 

Left, 
rord*. 

+ 

— 

Right. 

Left. 

423 

424 

425.^ 

Yards. 

2,718 
2, 759 
2.706 
2,724 
2,764 
2,674 
2,648 
2,703 
2,710 
2,687 

Yards. 

8.7 

49.7 

Yards. 

""z.z 

Yards. 
.2 
.2 
L2 

Yards. 

5.8 
.8 

"3*8" 

*2.'8* 

426 

4 

14.7 
54.7 

427 

428 

35.3 

61.3 

6.3 

2.2 
""'*2 

429 

430 

2 

431 

1 

.7 

432 

22.3 

9.2 

27,093 

25 

7 

128.5 

128.5 

13.2 

13.2 

Yards. 

Meui  range 2, 709. 3 

Mean  lateral  deviation  troixx 
plane  of  Are,  right 1,8 

Mean  longitudinal  devia- 
tion from  center  of  impact     25. 7 

Mean  lateral  deviation  from 
center  of  impact 2.64 


Sy,093  + 10- 2,709.3  25—7=18  +  10  =  1.8  257 -*■  10=25.7  26.4-4-10=2.64 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S.6-inch  B,  L,  Jield  mortar  (st^),  Ko.  ly 

[Object  of  flring,  to  test 


Date. 


1^01. 


Feb.  11 


A.  M 


.  ' 


No. 
of»e- 
rjles. 


Powder. 


N^o.of 
tire. 


188 
189 


193 
IM 

195 


433 


434 


435 


438 
439 


190  I    440 

191  <    441 

192  442 


443 
444 

445 


Kind. 


186  436  , 

187  I    437 


o 

0 


3 


o 

d 
Q 


Weight. 


Pounds. 
1 


Projectile. 


Kind. 


at 


•3 

■** 

n 

^^ 

p 
V 

H 

^    . 

« 

s 

CO 

u  « 


Weight. 


TM.  Oz. 
19    2 

6  lead. 
8  powder,  bimtlng 
charge. 


20    0 

19    5 

3  lead. 
8  powder,  bursting 
charge. 


20    0 


19    1 
15  Band. 


20  0 

20  0  including  sand. 

20  0  including  sand. 

20  0  including  aand. 

20  0  including  sand. 

20  0  incluiling  sand. 

20  0  including  sand. 

20  0  including  sand. 

20  0  including  sand. 

20  0  including  sand. 

20  0  including  sand. 


Eleva- 
tion. 


45    00 


45    00 


45    00 


45  00  , 

45  00  ; 

45  00  ' 

45  00  ' 

45  00 

45  00 

45  00 

45  00 

45  00 

45  00 


Fuse. 


9^ 

o 

n 


TARGET. 


No.  of  round. 


436 
437 
438 
439 
440 
441 
442 
443 
444 
445 


Bange. 


Tardt. 
3,301 
3,257 
3,363 
3,253 
3,140 
3,418 
3,307 
3,258 
8,224 
3,298 


Devia- 
tion, 
right. 


Yards. 

00 

91 

100 

98 

94 

95 

90 

89 

101 

100 


Yards. 

Greatest  range 3,413 

Least  range 3,140 

Dlaperaion  in  range 27:i 

Greatest  deviation  from  plane  of  reference 101 

Least  deviation  fixnn  plane  of  reference 89 

Lateral  dispersion 12 
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Watervliet  Arsenal,  at  Sandg  Hook,  X.  J.,  February  11,  1891, 
accuracy  of  mortar.] 


Recoil. 


Feet. 


8 


3 
3 
3 
A 
3 

3 
3 

3 
3 

3 


Wind, 
strength 

and  ai- 
rection. 

Time 

of 
flight. 

Sees. 

f 

26 

(Seen.) 

(Beard.) 

m 

§ 

(HeaM.) 

« 

1-M 

Lont. 

r-l 

Lost. 

%; 

Lost. 

% 

Lost. 

u 

24J 

§ 

(Seen.) 

? 

Lost. 

>* 

(He«5.) 

Lost. 

25} 

(Soon.) 

Lost. 

Mort«r  moanted  on  new  experi- 
mental steel  carriage  maife  at 
Watervliet  Arseniu.  Cannon 
friction  primers  (experimental), 
with  spiral  serrated  wire, 
Haroh,  1800. 


Fired  down  the  beach. 

Recoil   restrained    by  2^inoh 

rope,  arranged  as  in  previons 

flrijig.    Kope  allowed  recoil 

of3^t. 
Powder  pat  np  in  two  cartridges 

of  8  ounces  each. 


Mortar  sighted  by  Lieut.  O.  M. 
Lissak.  O.  D.    ^all ofprqjectile 
observwl  by  Lieut.  W.  W.  Gib- 
son, O.D.    Stop-watch  held  by^ 
Capt.  C.  Shaler.  O.  D. 

Firing  conducted  by  Lieut.  O.  M. 
LlsMilc,  0.  J>.,  aasistant  proof 
officer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  brooch 
mechanism,  consumption  of  powder, 
sound  of  prt^eotile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrology 
icaldata. 


Sighting  shot.     First 
Shell  did  not  burst. 


primer  failed. 


Sighting  shot.    Shell  did  not  burst. 


Sightin  g  shot.    Location  of  shell  could 
not  be  found. 


Brftechblock  cloned  with  difficulty. 
Breechblock  closed  with  diiUculty. 

Block  cleaned  andoiledafter  this  round. 


TARGET. 


No.  of 
round. 


4.')6 
437 
438 
439 
440 
441 
442 
443 
444 
445 


Lateral 

devia- 

tion 

Range. 

from 

plane 

of  fire. 

right. 
Tards. 

Yards. 

3.301 

90 

3, 257 

91 

3,363 

100 

8,253 

98 

3,140 

94 

3,413 

95 

3,307 

90 

3,258 

89 

3.224 

101 

3,298 

100 

32,814 

948 

From  cen- 
tor  of  im- 
pact, longi- 
tudinal. 


Tds. 
19.6 


81.6 


Tds. 
24.4 


131.6 
25.6 


16.6 


28.4 
141.4 


23.4 
57.4 


276.0  275.0 


From  center 

of  impact, 

lateral. 


Right. 


Tds. 


5.2 
3.2 


0.2 


Left. 


TdJf. 
4.8 
3.8 


0.8 


4.8 
5.8 


6.2 

5.2 ; 


20.0  I  20.0 


82,814 -!-10=3,281.4 


948-fr-ia=94.8 


Tardt. 

Mean  range 3,281.4 

Mean  deviation  from  plane  of  fire 04.8 

Mean  longitudinal  deviation  from  oqoti- 

ter  of  impact 55 

Mean  lateral  deriation  from  center  of 

impact i 


550 -1-10=55.0 


40+10=4.0 
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Record  of  firing  tvith  S.S-inch  B.  L,  field  mortar  (steel).  No.  /» 

[Ol^ect  of  tirinj;,  to  tent 


Date. 


1891. 


Feb.    12 


A.M. 


Powder. 


No. 

of 

fire. 


446  ,^ 


447 


448 


449 


450 


451 


452 


453 


•    m 


455 


r.«   I 


456 


457 
458 


459 


460 


c5 


p 


o 


w 
w 

M 
-• 

a 

o 

S 


KiDd.       Weight. 


P<mnd«. 
1 


1 
1 


Projectile. 


,  Kind. 


o 


a 
ce 


Weight. 


Lh».  Ox. 
19      2 

14  Rand. 


20 


19      6 

10  fiand. 


i  Eh'va- 

J    tion. 

o 

/ 

0 

00 

0 

00  ! 

Beooil. 


20 


19 


9 

7  aand. 


20      U 

19    1 

12  aand. 


20      0 


19      4 

12  sand. 


2U 
10 


9 

7  aand. 


20 


10      1 

15  aand. 


20 


10 


5 


11  sand. 


20     0 


19      5 

11  Band. 


20      0 


10      3 

13  aand. 


20 


J9      5 

11  aand. 


20 


0 
0 


19      1 

15  sand. 


20 


19      3 

13  sand. 


Feet. 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0 
0 


00 
00 


20 


19     1  sand. 
15 


20 


*  IncUiding  sand. 


0    00 


0    00 


Wind, 
•trength 
and  di- 
rection. 


6 


8 
8 

8 


8 


e 


O 

§ 


a 
s 
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Waterrliet  Arsenalf  at  Sandy  Hook,  i^^.  J.,  B^bniary  1^,  1891. 


accuracy  of  mortar.] 


Mortar  isoi]iit«d  on  new  experimental  ateel  carriage  ninde  nt 
Watervliet  Arsenal.  Cannon  friction  primers  (expcri- 
mentinD,  wltlk  spiral  serratod  wire.  March,  1890. 


1 


New  Tent  shield  fitted  to  mortar  before  tMfi  firing. 
Recoil  restrained  by  2i-iiich  rope,  arranged  aa  in  previona 

firing. 
>  Fired  Into  field  bntt. 
Mortar  carriage  standing  on  platform  of  3-inch  spmce 

planlc,  15  feet  long,  and  incUnod  upward  to  the  rear  at  an 

angle  of  11  degrees. 
Powder  loose  in  chamber. 


Special  remarks  about  each  fire,  snch 
as  efieot  on  piece,  action  of  breech 
mechanism,  connnrnption  of  powder, 
sound  of  projectile  in  flight,  scatt«r- 
ing  of  fragments,  etc.,  and  metrolog- 
ical  data. 


Mortar  turned  orer    on  right  side. 
Rope  allowed  recoil  of  6  feet. 


Rope  allowed  reooll  of  8  feet. 
Mortar  turned  oyer  on  left  side. 
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Eecard  of  firing' mth  S,6-inoh  B.  L.  field  mortar  (steel)^  No.  i,  Watervliei 

[Object  of  firing,  to  teat 


No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

■ 

Keooil. 

Wind, 
strenjTth 
and  di- 
rection. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

• 

<• 

* 

A.M , 

• 

P.M 

461 
462 
463 
464 

465 

! 

466 

1 

467 

1 

468 
469 
470 
471 
472 
478 
474 
476 

• 
• 

§ 

1 

• 
• 

i* 

• 

to 

• 

Hi 

>• 

i 

d 

< 

• 
• 

1 

• 
• 

if* 

a     . 

& 
n 

O 
•-] 

H 

■ 
M 

JB 

e 
o 

Poundn. 

I 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

a 

3 

« 

-a 

2 

a 

f 

1 

V 

X&f.  (h. 
19      6 

10  sand. 

o     / 
0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

Feet. 
6 

8 

8 

9 

9 

9 

9 

i 
9 

1 

1 

9 

•    '     9' 
9 
9 
9 

9 

9 
f 

r 

• 

o 
.a 

a 

s 
•     1      ^ 

3 

•a 

a 

1 

! 

I 

20      0 

19      8 

13  sand. 

20     0 

19     5 

11  sand. 

20     0 

19      1 

15  sand. 

20     0 

Feb.  12 

19      2 

14  sand. 

20     0 

19      5 

11  sand. 

20      0 

19      4 

12  sand. 

20     0 

19      2 

14  sand. 

20     0 

19      1 

15  sand. 

20      0 

19      5 

11  sand. 

20      0 

19     4 

12  sand. 

20      0 

Feb.   12 

19      2 

14  sand. 

20      0 

19      2 

14  sand. 

20     0 

19     3 

13  sand. 

20     0 

19      8 

13  SHud. 

20     Q 
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Arsenal,  at  Sandtf  Hook,  N.  J.,  Febrnarjf  12,  1891 — Coutiuned. 
Jk^cntacy  of  inort4ir.  ] 


Mortar  moanted  on  new  experimental  steel  earriage  made  at 
Wateryliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


Powder  loose  in  chamber.    Fired  into  field  butt. 


WAR  91— YOL  in 45 


Sp«H}i«I  remarks  about  each  flre,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  oonsomption  of  powder, 
sound  of  prqjectile  m  flight,  scatter- 
ing of  fragments,  etc.,  and  metrolog- 
ical  data. 


Bope  allowed  recoil  of  0  feet. 


Mortar  turned  over  on  right  side. 


Mortar  turned  over  on  right  tide. 


Mortar  turned  over  on  right  aida. 
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EEPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  3.6'inch  B,L,  field  mortar  (steel).  No.  1,  WaUsrtlUi 

[Ol\)ect  ofilrmg,  to  test 


Bate. 


1881. 


Fob.  12 


P.H 


Projectile. 


Kind.  Weigbt. 


9 
N 


.a 


Eleva. 
tion. 


KocoU. 


19      4 

12  Band. 


20 


Wiad, 

•trooftJi 

andai- 

rectian. 


o       ' 
0    00 


F€€L 


I 


19      2  0    00 

14  sand. : 


20     0 


10      5 

11  sand. 


0    00 


20 


19      1 

15  sand. 


20      0 

19^ 

13  saud. 


0    00 


0    00 


20      0 


I 


19      1 

15  sand. 


I    0    00  ! 


20 


19      2  0    00 

14  sand.  ■ 


20      0 


19      5 

11  sand. 


20      0 


0    00  • 


I. 


19      3  ,    0    00 

13  sand. 


20      0 


19     4 

12  sand. 


20 


19 


12  sand. 


20      0 


19      2 

14  sand. 


20 


19      5 

11  sand. 


20      0 


0    00 


0    00 


0    00 


0    00 


•p 


u 


9 


9 


9 


9 


0 


9 


9 


9 


9 

O 
A 

3 

J 
1 

» 
C 

I 

s 

■♦a 


I 


J 
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Arsenal,  at  Sandy  Hook,  X.  J.,  /V^'irory  U,  1891 — Continuedt 
accaraoj'  of  morUr.] 


fipvcUl  rernvkA  abooi  Mch  ilre,  such 
as  effect  on  pieoe,  action  of  breech 
mechanlam,  coosamptlon  of  powder, 
■oond  of  projectile  in  flight,  acatter' 
ing  of  Arajpnentaf  etc.,  and  metrolog- 
iciD  data. 


Mortar  monnted  on  new  experimental  itteel  carriage  made  at 
Watervliet  Anwiual.  Cannon  friction  primers  (experi- 
mental), with  Mpiral  serrated  wiret  Maroh,  1890. 


Powder  loose  in  chamber. 

Fired  into  field  butt. 

Breechblock  sticks  in  opening.   One  blow  of  mallet  needed 

to  unlock  block  in  rounds  rTB  to  488,  inclusive. 
Gun  detaohment  consisted  of  1  noncommissioned  officer 

and2mfia. 


Firing  conducted  by  Lieut.  O.  If.  Lisaak,  O.  B.,  assistant 

proof  officer. 
Mortar  star  gauged  after  round  488,  February  13, 1891,  by 

lieut.  0.  M.  Liftmik,  ().  D. 
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Record  offirirnj  with  S.6'inck  B.  L,  field  aiariar  (aieel),  No.  1,  Waterrliei 

[Object  of  firing,  to  test 


Feb.  17 


*  Including  sand. 
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Arsenalf  at  Sandy  Hool%  N.  J.,  Ffhruary  16  and  17,  1891, 
'    mortar  for  endurance.] 


Mortar  monnted  on  new  experimental  ateel  carriage  made 
at  Watervliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  senated  wire^  Haroh,  1890. 


Hortar  carriage  standing  on  platform  of  8-incli  spmoe 
plank,  IB  feet  long,  and  inclined  upward  to  the  rear  at  an 
anele  of  11^. 

Beoou  restrained  by  2|-inoh  rope,  arranged  as  in  previous 
flrinc. 

Fired  into  field  butt,  No.  2. 

Powder  loose  in  chamber. 


I 
I<MriDg  conducted  by  Lieut.  O.  M.  Lissair,  O.  D.,  assistant 

proof  ofQcer.  % 

Gun  mounted  on  new  experimental  ste«>l  c&rriage  made  at 
Watervliet  Arsenal.  Cannon  friction  primers  (experimen- 
tal), with  spiral  serrated  wire,  March,  1800. 


Mortar  carriage  standiue  on  platform  of  3-lnch  spruce 
plonk,  15  feet  long,  and  inclined  upward  to  the  rear  at 
an  angle  of  11  degrees.  . 

Becoil  restrained  by  2i-inch  rope,  arranged  as  in  previous ' 
firing. 

Fired  mto  field  butt,  No.  2. 


Special  remarka  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  oonsuiDption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  firagmenta,  etc,  and  metrolog* 
icaldata. 


Hope  allows  raooil  of  8  feat. 

Mortar  recoiled  off  platform. 
Mortar  tipped  over  on  left  sidsti 


Bope  allows  recoil  of  7  faat^ 


Mortar  recoiled  off  platform. 


Bope  allows  recoil  of  O'feet  8  iachM. 


Rope  restraining  recoil  broke.    Mortar 
recoiled  off  putform. 


Mortar  tipped  over  on  right  side.  Sopa 
aUowaieooilof  TieetS'    ' 
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Bean'd  of  firing  mth  S.S^nch  B,  L,  field  mortar  (eteel),  JSTo.  1,  WaiertUet 

[Object  of  flring,  to  tMt 


Date. 


1801. 


reb.  17 


A.M. 


Powder. 


No.  of 
Hre. 


S04 


606 


606 


607 


6oe 


Kind. 


509 


510 


6U 


612 


513 


5U 


515 


516 


51' 


i 


I 


9* 


3 

s 

I 

M 

M 

C 

a 

o 

a 


Weight. 


Pounds. 
1 


I 


Projectile. 


Kind. 


•»» 
o 

m 

i 


I 
i 

e 

9 


Weight. 


19      2 

14  sand. 


20      0 


18    15 
1     Isaad.' 


tion. 


o     / 
0   00 


20      0 


19      3 

13  sand. 


20      0 


19     3 

18  Bond. 


20     0 


19     1 

15  sand. 


20     0 


19     1 

15  fiand. 


20     0 


19     0 
1     0  sand. 


20     0 


18    15 
1     Isand. 


20     0 


19     1 

15  sand. 


20     0 


19      3 

13  eand. 


0    00 


0    00 


BeoofL 


0    00 


9    00 


0    00 


Ft,  In. 
7    6 


7    8 


7  e 


7    6 


7    6 


0    00 


0    00 


0    00 


0    00 


20      0 

19      0 
1     0  sand. 


20     0 


19      4 

12  sand. 


20      0 

To    T 

15  aand. 


20      0 


19 


2 
14  sand. 


20     0 


0    00 


0    00 


0    00 


0    00 


WiBd, 

attencth 

aad^- 


7    8 


6    0 


6    0 


6    0 


0    0 


0    8 


9    8 


6    6 


0    0 


1 


I 


9 

§ 
8 


I 

>4 
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Areenalf  at  Sandif  Hook,  X, ./.,  February  77,  1891 — Continued, 
mortar  for  endurance.] 


Special  roraarka  about  each  fire,  anch 
na  effecx  on  piece,  action  of  breech 
njechaniam,  coneomption  of  powder, 
aound  of  prqjectile  in  flight,  scatter- 
ine  of  ft-agmenta,  etc.,  and  metrolog' 
icaidata. 


Gun  moonted  on  new  experimental  ateel  carriage  made  at 
WatervUet  Arsenal. 


!  > 


J 


Cannon  frietion  primers  (experimental),  with  spiral  ser- 
rated wire.  March,  1890. 

Mortar  carnage  standing  on  platform  of  d-inoh  sprace 
plaak,  15  feet  long,  and  Ineltned  upward  to  the  rear  at 
an  angle  of  II  degreea. 

Bcooil  reatralned  by  2|-inohrope,  arranged  as  in  previoaa 
flriag. 

Firedlnto  field  bntt,  Ko.  2. 

Powder  loose  in  chamber. 


Cannon  Motion  primera,  model  of  1887,  September  30. 18(X). 
Mortar  carriage  ntanding  on  platform  of  S-inch  npnice 

plaak,  15  feet  long,  i^a  incluied  upward  to  the  rear  at 

an  angle  of  11  degrees. 
BecoU  restrained  by  2|-inrh  rope,  arraugcd  aa  in  preriouM 

firing. 
Fired  into  field  butt,  No.  2. 
Powder  loose  in  chamber. 


Mortar  tipped  over  on  right  aide. 


Rope  allows  recoil  of  6  feet. 


Hope  allows  recoil  of  9  feet  8  inches. 


Rope  allows  rcooil  of  0  feet  8  inohea. 
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REPORT   OF   THK    CHlEt\  OF    ORDNANCE. 


Record  of  firing  fvitkS.6Anch  B.  I^.  field  mortnr  (steel),  Ko*  I,  Watervliei 

[Object  of  firing  to  teftl 


V 

1 

Ko. 

of 

fire. 

518 : 

519 
520 
621 
522 
528 
524 
525 
520 
527 
528 
529 
530 
531 
532 

Powder. 

ProjectUe. 

Eleva- 
tioii. 

Recoil. 

Wind, 

atrangth  ' 

anddi- 

rectioo. 

Date. 

Kind. 

1 

1 

1 

• 
• 

1. 
1 

• 

S 

» 

• 
H 

C 

I 
s 

j 

Weight. 

Kind. 

Weight 

uo;. 

m 

A.M 

1 

Pounds. 

r                         1 

• 

• 

1 

3 

• 

1 

1 
1 

Lbt.Ox. 
IB    14 
1     2  aand. 

o      / 
0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

p 

0    00 
0    00 
0    00 
0    00 
0    00 
0    00 
0    00 
0    00 
0    00 

Ft.  In. 
6    6 

6  6 
0    6 

IC    0 

T    0 

10    0 

10    0 

7  0 

7  0 
.  7    0 

8  0 
8    0 
8    0 
8    0 
8    0 

( 

1 

I 

1 

20     0 

19      1 

15  sand. 

20     0 

19      2 
U  aand. 

20     0 

19     8 

13  tiand. 

1 

1 
1 

m 

s 
s 

1 

t 

1 

1 

t 
t 

I 

20      0 

19      2 

14  aand. 

20      0 

19      5 

11  sand. 

20      0 

19      1 

15  aand. 

20     0 

Feb.  17 

19     1 

15  aand. 

20     0 

1 

19     1 

15  sand. 

20     0 

19      6 

10  sand. 

20     0 

19     3 

13  sand. 

20     0 

19      1 

15  aand. 

20      0 

1 

19      3 

13  aand. 

20     0 

10      2 

14  aand. 

20      U 

19      4 

12  sand. 

20      0 

REPORT  OF  THE  CUIEK  OF  ORDNANCE.   , 
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Arsenal,  at  Sandy  ffookf  K,  J.,  Fsbr¥4irif  17, 1891 — Oontuined. 
mortar  for  endonmce.] 


Special  remarks  about  each  ftre,  aooh 
aa  effect  on  pleo4,  action  of  breech 
maehanlam,  oonaomption  of  powder, 
aound  of  pn^ectile  in  flighty  aeatter- 
inc  of  firagmenta,  etc,  and  anatrolog- 
loaldata; 


Gnn  mounted  on  new  eanerimental  ateel  carrlace  made  at 
Waterrliet  Arsenal.  Cannon  Mction  primeii,  model  of 
1887,  September,  1880. 


-  Fired  into  field  bntt,  Ifo.  2.     Powder  looae  in  chamber  . . 


Bope  restraining  reoofl  broke. 


Bope  allows  recoil  of  7  feet 


Rope  restraining  recoil  broke. 


Mortar  turned  over  on  right  aide. 


Rope  allows  recoil  of  g  feet. 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  mth  SM-inch  B.  L,  field  moriar  (steel).  No.  i,  WaUrtUet 

[Cn^i  of  firing  to  teat 


No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Beooil. 

Wind, 

strength 

anddi- 

rection. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

^ 

538 

i    584 

535 

536 

1    537 

538 

1 
i 

• 

t 

• 

M 

00 

1 
)^       1 

1 
1 

1  i 

! 
1 

1 

1 

• 

I 

• 

5 

I 
S- 

,     X     . 

H 

f 

s 

19     1 

15  sand. 

O      t 

0    00 

• 

0    00 
0    00 
0    00 
0    00 

0    00 

• 

8    0 

8    0  > 

! 

1 

1 
8    0  1 

8  e  ! 

8    0 

! 

1 

8    0  ' 

1 

9 

J 

••• 

B 

o 

i 

■c 

1 
1 

20     0 

\ 

19      4 

12  sand. 

20     0 

1 

^                     1 

19     0 
1      0  aand. 

1 
Feb.   17  !  A.M 

20      0 

19      0 
1      0  sand. 

\ 

20     0 

19      5 

11  sand. 

20     0 

19      2 

14  sand. 

20      0^ 

i 
r 

REPORT  OP  THE  CHIEF  OF  ORDNANCE. 

Jnenaly  at  l^ndy  Hooky  N,  J,y  Fehruwy  17, 1891 — Ccmtiiiaod. 
moiiar  for  endonmoe.] 
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Oun  mouDfeecl  on  new  oxperlmental  Hteel  carriage  inailo  at 
Watervllet  Aneiml.  Cannon  friction  primera  (experi- 
mental), model  of  1887,  September,  1890. 


Fired  into  field  bntt,  No.  2. 
>  Powder  looae  in  chamber. 

Gnn  detachment  consisted  of  1  noncomraiflsioned  oflBoer 
and  2  men. 


Special  remarks  abont  each  fire,  wfuSk 
as  effect  on  piece,  action  of  breech 
meohanism,  consumption  of  powder, 
Ronnd  of  projectile  in  flight,  scatter- 
ing of  fraj^ments,  etc.,  and  metrolog- 
icudata. 


Firing  condncted  by  Lient.  O.  M.  Lissak,  O.  D.,  assistant  i 
proof  officer.  \ 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  tcith  S.S'inch  B,  L.  field  mortar  (eteel),  No,  1,  Watervlui 

[OllJect  of  filing,  to 


D»te. 


1891. 


Ko. 

of 

Are. 


589 


540 


541 


Feb.  17 ' 


542 


543 


544 


Powder. 


Kind.| 


of 

I 


o 


p 


Weight. 


OwMes. 
8 


6 


Projectile. 


Kind. 


4> 


< 


Weight. 


Eleva- 
tion. 


Fose 
marked, 


Lbt.  Oz. 
19     0  including  sand. 

1       OfUM. 


20     0 


18 
1 


7 

9  sand. 

Ofuse. 


20     0 


18 
1 


8 

8  sand. 

Ofiiae. 


20     0 


18      4 

12  sand. 
1     0  fuse. 


20     0 


18      5 

11  sand. 
1     Oftise. 


20      0 


18      6 

10  sand. 
1     OfoBe. 


20      0 


1 

o 

/ 

15 

00 

15 

00 

15 

00 

1  16 

1 

00 

15    00 


15    00 


Presanreper 

square  inch 

of  bore. 


3 


Pounds. 
No.  4,  7,000 


yo.5,  4,050 


No.  4.  4,050 


2     No.  5,   3, 250 


No.  4,  4,050 


6  '  No.  5,   3,500 


i 


REPORT  OF  THE  CHIEF  t)F  ORDNANCE. 

Araenalf  at  Sandy  Hooky  N.  J,,  February  17, 1891 — Continued. 
teAt  Hcrriam  fiiHos.j 
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ReooU. 


Wind, 
strength 
and  di- 
rection. 


Ft.  In. 


;i 


5    0 


4    6 


2    0 


2    0 


5    0 


o 

9 


X 

a 

8 


Kortar  mounted  on  new  experimental 
steel  carriage  made  at  WatervUet 
Arsenal.  Cannon  friction  primers 
(ezperlmental),  model  of  1887,  Sep- 
teniber,  1880. 


Fired  down  the  beach. 

Uncompressed  copper  cylinders  and 
tables  of  1890. 

Recoil  restrained  by  2i-inch  rope,  ar- 
ranged as  in  previous  firing. 


Pressures  taken  by  Lieut  C.  B.  Wheeler, 
O.  D.  Firing  conducted  by  Lieut  O.  H. 
Liseak,  O.  P.,  assistant  proof  officer. 


Special  remarks  about  each  flr^suoh 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  prqjectile  in  flight  scatter- 
ing of  fra^ents,  ete.,  axid  metrolog- 
icaldata. 


Two  primers  exploded,  but  iUled  to 
igBUe  cartridge ;  fiise  exploded. 


Fuse  exploded. 


Fuse  exploded. 


Fuse  did  not  explode. 


Fuse,  same  as  used  in  previous  round, 
did  ]{iot  explode. 


Fuse  did  not  explode^ 
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BEPORT  OF  THE  CHIEF  OF  ORDNAKCE. 


JRevord  offiHng  with  S.S'inch  B.  L.Jiehl  mortar  (steel )j  No,  i, 

[Object  of  firing,  to  test 


J)ato. 


1891. 


Feb.    18    A.M. 


No. 

<.f 

fin*. 


Pow«ler. 


Kiiid.       Weight. 


545    1 


546 


5-17 


.548 


549 


550 


551 


552 


553 


554 


S 

o 

1 

i 


w 


0 
Pi 


PouiuU. 
1 


Projectile. 


Kiud. 


'3 


5 
S 

g 

I 

a 
.a 


Weight. 


'  Eleva- 
1    tion. 


Lh9.  Oz. 
19      1 

15  sand. 


20      0 


o      / 
0    00 


19      2 

14  Hand. 


Keooil. 


Wind, 
stranctJi 
and  di- 
rection. 


Feet.   ! 


0    00 


20      0 


1  10      6 

10  tuuid. 


0    00 


20      0 


19      3 

13  8aud. 


U    00 


20      0 


19      2 

14  MtuU. 


0    00 


20      0 


<  - 


10      1  I     U    00  i 

15  tmnd.  ' 


20      0 


19      2  0    00 

14  8aud.  I  ) 


20      0 


19      1  0    00 

15  mind. 


20      0 


19      4  i    0    00 

12  Hand. 


20      0 

lo      4 

I  12  sand. 

20     0 


0    00 


vt 


a 

o 


t 

12 

i 


li 
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WaiervUet  Ar$enal,  a<  Sandy  Hook,  X.  J.,  Fehruartf  IS,  1891. 
Kortar  for  rapidity  and  endurance.] 


Special  remarks  abont  each  fire,  such  aa  effect 
on  piece,  action  of  breech  mecbanisro,  oon- 
ftumption  of  powder,  eotind  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  aod 
melrologiGal  data. 


Mortar  mounted  on  new  experimental  steel  carriage 
made  at  Watervliet  AnanaL  Cannon  friction 
primers,  model  1887. 


T 


Mortar  carriage  standing  on  platform  of  3-ino.h 
spmee  plank,  15  feet  long,  and  inclined  npward 
to  the  rear  at  an  angle  or  11  degrees. 

Beoon  restrained  by  2^-inch  rope,  arranged  as  in 
previous  firing.    Itope  allowed  recoil  of  7  feet. 

Fired  into  field  bntt,  Ko.  2. 

Powder  loose  in  chamber. 


Mortar  turned  over. 


Mortar  turned  over. 


Mortar  turned  orer  on  right  nido.. 


Mortar  turned  over  on  vight  side. 


Time  occupied  in  firing  10  rounds  (545  to  554),  13 
minutes  and  45  seconds. 


V,  A 


W  . 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  offirinff  with  3,6'inch  B.  L.  field  mwiar  (%t€^l),  Ko,  1,  Wai^rHi 

[Olgoct  of  firing, 


Date. 

A.M 

No. 

of 

fire. 

Powder. 

Projectile. 

Elera- 
tfon. 

BeeoU. 

Wind, 
strength ! 
and  di- 
rection. 

ICInd. 

Weight. 

Kind. 

Weight. 

1B91. 

5S5 

656 

1 
657 

658  \ 

1           1 

569 

1 

• 

'    560 

1 

1 
561 

• 

§ 

1 
i 

t 

• 

& 

'I: 

ID 

• 

1 

Pounds. 
1 

1 

J 

1 

1 
1  < 

I 

1             1 

t 

' 

1 

1 

i 
'  1 

1  i 

> 

1  ' 

! 

■ 

Shell  (handed),  experimental.    Lot  249. 

Lb9.  oz. 
19     4 

12  sand. 

o      / 
0    00 

< 
0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0  '00 

0    00 

PesC.  ' 
7 

7 

1 

7 

1 
1 

7 
7 

• 

7 
7 

•• 
1 

1 

1 

1 

■ 
•• 

c 

« 

1  i 

9 

20      0 

- 

19     8 

13  sand. 

20      0 

19      2 

14  sand. 

20     0 

19      1 

15  sand. 

20     0 

19      1 

15  sand. 

Feh.  18 

20      0 

19      5 

11  sand. 

20      0 

19      5 

11  sand. 

1 

20      0 

- 

562' 

1 
1 

1    564 

19      3 

13  Mind. 

20      U 

19      2 

14  Baud. 

:  20      0 

19      2 

14  saud. 

1  20      0 

i 


J 


m 
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Arsenal f  qt  Sandy  Hooky  N.  ./.,  Fehrnarif  18 ^  /5»/— Continnetl. 
•pecinl  rapidity  test.} 


8i»ecinl  remarks  aboat  eaoh  fire,  snob  as  effect 
on  piece,  action  of  breech  meohaniam.  com- 
ftumption  of  powder,  sound  of  pvq|eoule  in 
flight,  scattering  of  fhigments,  eto^  and 
metrological  data. 


Cannon  i^lciion  primers,  modal  of  1887. 


Fired  into  field  batt,  No.  2.   Powder  looae  in  cham- 
ber. 


I 


TiiiK'  occupied  in  firing  10  ronnds  (565  to  564),  8  min- 
utes and  30  seooudH. 


WAR  91— VOL  m- 


46 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Seoord  of  firing  tcitk  3,6-inch  B,  L.  field  mortar  ($t€el).  No.  1,  Wai^rvUet 

[Object  of  flriug,  to  teat  mortar 


Bate. 


18BL 


Feb.  18 


A.M. 


No. 

of 

fire. 


Powder. 


Kind. 


Weight. 


565    1 


506 


667 


668 


569 


o 
w 


Pounds. 
'  1 


570 


671 


572 


t 


673 


574 


575 


576 


577 


578 


579 


580 


i; 


i 

m 

a 

o 


9 


s 


4) 


o 


o 

0 

p 


Projectile. 


Kind. 


«s 
a 

I 
i 

i 

CO 


Weight. 


is*.  Oz. 
10     4 

12  Band. 


1  20     0 


19      2 

14  Band. 


20      0 


19      3 

13  Band. 


20      0 

ii      4 

12  sand. 


20     0 


19     2 

14  sand. 


20      0 


19      2 

14  sand. 


20      0 


19      5 

11  sand. 


20      0 


I— 


19      5 

11  sand. 


20      0 


19      3 

13  sand. 


20      0 


20      0 


Elevar 
tion. 


o    / 
0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


Recoil 


Feet. 


0    00 


0    00 


0    00 


19      4  ,    0    00 

12  sand. 


19      4 

12  sand. 


0    00 


20      0 


19      5  0    00 

11  sand. 


20      0 


19      3 

13  saud. 


0    00 


20      0 


19      2 

14  sand. 

~20"'  0 

19    ^ 

13  sand. 


0    OU 


0    00  I 


20      0 


10      5  !    0    00 

It'saiid.  i 


20      0 


WixiA, 

slrensth 

and  di- 

Taction. 


s 


ho 

I 


il 
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A  rten4iilf  at  Sandf/  Hook,  X^  J.,  Februarff  IS,  i^ft/— Continued. 
tor  rapidity  and  cndumioe.] 


Cannon  IHotion  primen,  model  of  1887. 


Between  ronnds  584  md  586  Uiere  wm  %  delay  ef  8 
minutee  end  10  seoonds  on  teooantof  repairs  be- 
ing made  to  platform. 
I  Time  oocvpiea  in  flrinc  5  roanda  (585  to  588K  5 
•    minntes  and  60  seoonoa. 
Fired  into  Hold  Imtt.  Ko.  2. 
Powder  looee  in  chamber. 

Time  occupied  in  firing  5  lounde  (570  to  574),  5 
minntea  and  50  aeoonda. 


Speeial  lemarka  abooi  each  flz«,  anoh  aa  effect 
on  piece,  action  of  breech  meohaniam.  oon- 
aomption  of  powder  eonnd  of  projeotile  in 
fiiahl,  scattenng  of  nagments,  etc.,  and  me* 
trologioal  data. 


Mortar  turned  orer  oa  left  lide. 


Mortar  tuned  orer  on  right  aidew 


1/ 


Primer  fSdled. 
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REPORT   OF    THE   CHIEF    OF    ORDNANCE. 


Date. 


189L 


I>»b.  18 


A.M. 


Feb.  18 


A.M. 


Seoord  of  firing  with  3.6-inch  B.  L.  field  mortar  (sieel),  N^o.  1,  Waterrliet 

V 

[Object  of  flrlBg,  to  test  inoriar. 


No. 

of 

Are. 


581 


582 


583 


584 


Powder. 


Kind. 


ff« 


Q.2 


s    < 


Weiglit. 


Poundt. 

1 


f-    585 


586 


587 


588 


589 


500 


501 


502 


503 


5»4 


i 

O 


«s 
9 


13 


ae 


Projectile. 


Kind. 


•a 

■¥» 

a 

Si 

g 


S55 


-a 

9 


0) 
U3 


Lbit.  Oz. 
1!>      2 

14  sand. 


Weight. 


20      0 


19      2 

14  sand. 


20      0 

io~^ 


1 
15  sand. 


M      0 

To"""" 


1 
16  sand. 

20      0 


Eleva' 
tion. 


o     / 
0    00 


0    00 


0    00 


0    00 


Wind. 

^^'^'     and  Si. 
rection. 


1 


1 


CM 

c 
h3 


e 

S 

•c 

•a 
p 

J 


OJ 


19      2 

U'saud. 


20      0 


19      2 

14  sand. 


0    00 


0    00 


20      0 


19      3 

13  sand. 


20      0 


0    00 


19      1 

15  «and. 


20      0 


0    00 


,  10      3  0    00 

13  saud.  ' 


20      0 


19      1 

15  sand. 


20      0 


19      2 

14  sand. 


0    00 


20      0 


10      3 

13  sand. 


20      0 


0    00 


0    00 


19      3 

13  sand. 


20      0 


19      3 

13  »and. 


I    20     0 


0    00 


0    00 


Feet. 


3 
a 


S 

be 


a 


[Object  of  firinjs:. 


u 
9 
O 
M 

s 

s 
a 

i 

a 

G8 


a 


REPOBT  OF  THK  CHIKF  OK  ORDNANOK. 
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Ar%€naK  at  Sandi/  Book,  X.  »/.,  Fehmary  JS,  3891 — Continued, 
for  rapidity  and  enduraDCc.J 


Canuuii  f  riot  ion  priiuern,  model  of  1887. 


Potrder  loose  in  chamber. 
Fire<l  into  ildd  butt,  No.  2. 
Time  occnpled  in  tiring  10  ronndii  (575  to  584),  13 
miontes  and  30  aoconoa. 


Special  remark  h  abont  each  fire,  such  an  effect 
on  piece,  action  of  breech  mechanism,  eon- 
Bumption  of  powder,  Honnd  of  projectile  in 
flight,  soattering  of  fragmenta,  etc.,  and  me- 
truogicai  data. 


Mortar  turned  over  on  right  Bide. 


Mortar  tnrne<l  over. 


8)>eclal  rapidity  test.] 


Cannon  flrlotiou  primers,  model  of  1887. 


i 


I*owrter  loose  in  «;h.iml»rr. 

Giin  detuclmient  couMiMtcd  of  1  noncommissioned 
offictT  Riifl  2  ra<*n. 

Fired  into  tlcld  butt,  Xo.  'Z. 

'  Time  o<-cupiud  in  flriiie  10  rounds  i585  to  5M),  0 
minutes  and  50  seconcTs. 

Total  time  occupied  in  firing  50  rounds,  56  min- 
utes and  25  nei'oude,  includingdelMy  of  3  minutes 
and  10  seconds. 


Firing  conducted  by  Lient.  O.  M.  Lissak,  O.  I).,  j:.s 
>      sistant  pn>of  officer. 

Mortar  star  gauged  after  ronnd  j94,  February  lA, 
.     1891,  by  Lieut.  0.  M.  Lissak,  O.  D. 
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Record  of  firing  viiih  S.B-inch  B,  L,  field  mortar  (eteel),  No.  1, 

[Objector  fixing,  to  fMt 


No. 
of 

fire. 

Powder. 

Projectile. 

i>Ate. 

Indnd* 
Ingcand. 

Slev«. 
tion. 

Seooil. 

strength 
andai- 

Kind. 

Wgt. 

Kind. 

Wgt. 

reetkm. 

1891. 

\  1  •  •  . 

Lb». 

^ 

L2>«. 

Lb§,Ot, 

0  t 

FeH. 

w 

506 

1 

20 

1   0 

0  00 

\ 

606 

1 

20 

14 

0  00 

507 

1 

20 

13 

0  00 

9* 

i 

1 

608 

1 

20 

14 

0  00 

9 

1 

1 

« 

)  >A 

1 

( 

soo 

20 

'  15 

0  00 

1 
9 

! 

1 

600 

20 

12 

0  00 

9 

601 

20 

16 

6  00 

9 

602 

20 

U 

0  00 

9 

1 

603 

*^ 

20 

16 

0  00 

1 

9 

J 

604 

8 

20 

14 

0  00 

9  ; 

606 

cf 

20 

13 

0  00 

w   « 

606 

.It 

20 

14 

0  oo 

r 

607 

1 

20 

15 

0  00 

1 

608 

20 

15 

0  00 

A 

1  606 

1 

{   1 

20 

14 

0  00 

! 

610 

\ 

20 

14 

0  00 

. 

611 

i     1 

20 

14 

0  00 

612 

i   1 

20 

12 

0  00 

618 

20 

11 

0  00 

614 

lA 

1   1 

20 

11 

0  00 

- 

615 

■ 

!   -1 

20 

16 

0  00 

616 

r^ 

1        a 

1    1, 

20 

14 

0  00 

617 

§ 

i    I 

20 

15 

0  00 

618 

M 

i              % 

■ 

1   ^ 

13 

0  00 

• 

010 

I      1 

!   20 

15 

0  00 

d 

620 

1      * 

^ 

20 

IS 

0  00 

^ 

621 
622 

9i 

1      — 

f   1 

3 

20 
20 

15 
16 

0  00 
0-  00 

«  J 

9 

628 

9 

• 

•a 

20 

15 

0  00 

J 

624 

M 

1      • 

1 

20 

14 

0  00 

1 

■t- 

.  626 

ri 

1   1 

s 

1   20 

16 

0  00 

626 

1   1 

s 

20 

10 

0  00 

Feb.  34 

A,M 

627 
628 

. 

20 
20 

14 
11 

0  00 
0  00 

620 

• 

M 

20 

10 

0  00 

630 

1 

* 

!   20 

15 

0  00 

3 

631 

&         . 

1 

'   20 

11 

0  00 

632 
638 

r  1 

20 

i  ao 

14 
14 

0  00 
0  00 

1 

634 

;   20 

14 

0  00 

h 

635 

i 

5 

20 

U 

0  00 

1 

636 

^  1 

20 

12 

0  00 

1 

687 

ef 

S 

20 

14 

0  00 

m 

638 

•■ 

20 

11 

0  00 

639 

^ 

20 

16 

0  00 

640 

^ 

20 

12 

0  00 

641 

•3 

20 

18 

0  00 

642 

1 

.  » 

18 

0  00 

643 

20 

12 

0  00 

644 

O 

20 

15 

0  00 

645 

§ 

20 

18 

0  00 

t 

646 

20 

14 

0  00 

% 

647 

tA 

20 

18 

0  00 

648 

i 

20 

18 

0  00 

648 

20 

14 

0  00 

660 

9 

20 

14 

0  00 

661 

(5 

20 

14 

0  00 

■ 

662 

20 

13 

0  00 

653 

o 

^4 

20 

U 

0  00 

664 

I 

20 

18 

0  00 

656 

20 

1   1 

0  00 

656 

r^ 

20 

15 

0  00 

667 

20 

13 

0  00 

668 

20 

14 

0  00 

668 

M 

20 

15 

0  00 

660 

^ 

20 

14 

0  00 

;  661 

20 

13 

0  00 

i  062 

1 

0 

1   1 

20 

15 

0  00 

663 

20 

15 

0  00 

■ 

664 

1 

20 

13 

0  00 

666 

P 

1 

20 

16 

0  00 

UEPORT    OK    THH    CIIIKK    OK    ORDNANCE. 


rf 


727 


fVatervHei  Arsenal,  at  Sandy  Hook,  N.  J,,  February  24,  1891. 
mortar  for  endazaaoe.] 


MortAT  mouuted  ou  now  experimental  Rteel  carriage 
made  aX  Watervliet  Arsenal.  Cannon  friction 
primen,  model  of  1887. 


M'ortar  carriage  standing  on  platform  of  3-incli 
spruce  plank,  1ft  feet  lone,  and  inclined  upward 
to  the  rear  at  an  angle  ol  11  degrees. 

Fired  into  Held  butt,  section  2. 

Roooil  restrained  by  24-inch  rope,  arranged  as  in 
previons  firing.    Kope  oUowed  recoil  of  9  feet. 

Powder  loose  in  chamber. 


Special  remarks  about  each  fire,  such  as  elfect 
on  piece,  action  of  breech  mechanism,  con- 
Bumption  of  powder,  sound  of  projectile  in 
flight,  scatttting  of  firagmento,  etc.>  and 
metrologioal  data. 


Mortar  turned  oyer  on  left  side. 
Mortar  recoiled  oA  pUiform. 


Breech  and  block  wiped  and  oHed. 


Breech  and  block  wiped  tnd  oiled. 
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Record  of  firing  with  S,6'inoh  B.  L.  field  m&rtar  (»teel),  No,  /,  Waie*-vHfl 

I 

{ Object  of  firing,  to  tent 


I)iitf. 


1891. 


F^.  24 


A.H 


Feb.  24 


P.M 


Ifo. 

of 

Are. 


AAA 

607 
868 
668 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
600 
601 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
718 
714 


Powder. 


KJnd.       Wgt 


Projectile. 


Kind. 


Lh 


1% 

CO    - 

.  1-4 

oc- 


9 

lO 
CI 


I 

a 
t 


OB 

I 


o 

P4 

p 


Wgt. 


1 

I 


.a 


Inclnd- 
ingsaod. 


Lh$. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20  .. 
20 
20 
20 
20 
20 

20 ; 

20 

20  , 

20  I 

20  I 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20  ■ 

20 

20 

20 

20 


JA>*.  Oz. 
14 
11 
11 
14 
13 
14 
16 
13 
15 
15 

1  1 
14 
13 
14 
15 
11 
14 
16 
15 
U 
14 
15 
13 

1  0 
15 
U 
13 
13 
12 
14 
14 
14 

1  0 
15 
14 
14 
11 
11 
13 
12 
12 
14 
14 
15 
14 
14 
13 
14 
14 


Eleva- 
tion. 


0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 
0  00 
0  00^ 
00 
00 
00 
00 
00 
00 
00 


0 
0 
0 
0 
0 


0 
0 
0 
0 


0 
0 
0 
0 
0 


0 

0 

0 

0 

0 

0 

0 

0  00 

0  ou 


00 
00 
00 
00 
00 


0  00 

0  00 

0  00 

0  00 


00 
00 
00 
00 


0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 


00 
00 
00 
00 
00 


Keooil. 


Ffet. 


9 
9 
9 
9  , 

9 
9 

9  : 
9 
0 

9  1 

0  ' 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10' 
10 
10 
10 


Wind, 

Btrengt-h 

anddi 

rectioo. 


o 


I 

SIS 

B 

a 


(3 

I 

c 

us 
tCt 

a 


^ 


1 , 


A.  MOBDECAI. 

0olon4l  Ordnanct  Depart iiunt,   U.  S.  A.,  Presidtnt  of  the  Board, 
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Arsenal,  at  Sandy  Hook,  N.  J.,  FBhruary  94^  1891 — Continned. 
mortar  for  oudnrance.] 


Morlar  monnted  on  new  cxperimenUl  nteel  carriage 
made  at  Watenrliet  Arsenal.  Cannon  friction 
primers,  model  of  1887. 


Reooil  reetrained  by  2^inoh  rope,  arranged  as  in 
.  nrerions  firing. 
Fired  into  field  bntt,  section  2. 
'  Powder  loose  in  chamber. 
Elevation  of  piec6  increased  by  sbock  of  dis* 
obarge  at  each  fire. 


Condition  of  mortar  after  completion  of  test:  Front 
sight  bent  and  partly  unscrewed.  Carrying  bolts  in 
trunnions  partly  unscrewed.  One  lever  handle 
bent.  Arc  of  elevating  apparatus  worn  smooth  by 
clamps.    Yent  shield  brolcen. 

Firing  conducted  by  Lieut.  O.ll.  Lissak,  O.  1)., 
assistant  proof  officer.  Mortar  star  gauged  after 
round  604,  February  24,  1891,  by  Lieut.  0.  M. 
Lissak,  O.  D. 


Special  nnnarks  about  each  fire,  such  as  eflbct 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  ]M>wder,  sound  of  projectile  in 
fiight,  scattering  of  finsgments,  etc.,  and 
metrological  data. 


Yent  shield  broken  off. 


Kope  allowed  recoil  of  ft  feet. 


Bope  allowed  recoil  of  10  feet.  Five  hundredth 
round  with  tvtW  charge. 


Hortar  fell  forward  on  face. 
Mortar  fell  forward  on  face. 


Mortar  turned  over  on  right  side. 


Ormond  M.  Lissak, 
LimUtnant  OrdnanM  2>ryartm#nl,  RtcQrdtr. 
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Star-gauppg  of  S.€4nch  B.  L.  field  moriar,  No,  1,  WatervlUi  Anenal,  al  8€mdy  Hw>k, 

N.  J,,  AH{fn8i  12y  1890, 


Inches 

from 

breech. 

AfterOO 

rounds.' 

cliam- 

ber. 

1 

1  Inches]  A  fterOO 
from  [rounds, 
mojtzle.  lands. 

1 

Inches 

from 

muszle. 

AfterOO 

rounds, 

lands. 

Inches 

from 

mnsBle. 

1 
After  90 
rounds, 
hinds. 

1 

Inches 

ttWMk 

mnule. 

AfterM 
ronnds, 
lands. 

7i 
71 

3.800 
3.809 
3.809 
3.809 
3.809 
3.809 
8.809 

1* 
I' 

3 

1 

3.607 
3.607 
3.607 
3.G065  , 
3.606    ! 
3.606 
3.606    1 

1 

1 

3.606 

8.606 

8.606 

3.606 

3.606 

3.6065 

3.6065 

iS^ 

104 

3.607 

3.608 

8.610 

3.6115 

3.6155 

3.618 

3.6205 

11 

8.628 
3.626 
8.628 
8.682 
3.684 
3.687 
3.638 
1 

Star-gauging  of  S.S-inch  B,  L,  field  nhortar  ( steel )j  No.  1,  WatervlUt  Arsenal,  at  8a»djf 

Hook,  N.  t/.,  November  36y  1890. 


Inches 

from 

nmszlc. 

1* 
I' 
f 

After 

round 

222, 

landH. 

I 

Inehes 

f^m 

muzzle. 

1 

Aft-er 
round 

222, 
lands. 

1' 

Inches 

from 

mazzle. 

After 
ronnd 

222, 
lands. 

Inches 

from 

mussle. 

After 

ronnd 

222, 

lands. 

1 
1 

1 

Inches 

Arom 

breech. 

After 
ronnd 
222, 
cham- 
ber  ver- 
tical. 

3.609 

3.6085  ; 

3.608 

3.6i)8 

3.608 

3. 6075 

3.6075 

4 

1 

3. 6075 

3.608 

3.6085  { 

3.609 

3.609 

3.6100 

3.6105 

7| 
8 

? 

1? 
10* 

8.6110 
3.6115 
8.6125 
3.6150 
3.6175 
3.6195 
3.6225 

U 

IH 
12 

3. 6250 
8.6275 
8.6300 
8.6325 
3.6350 
3.6380 
8.6390 

7 
8 

3.809 
3.800 
3.809 
3.809 
8.809 
3.800 
3.8005 

Star-gauging  of  S.6'inck  B,  L,  field  inortar  (steel),  No.  1,  WatervUet  Arsenalj  at  Sandg 

Hooky  N.  J.f  January  SO,  1891, 


Inches 

Aft^sr 

Inches 

After 

Inches 

After 

Inches 

After 

from 

round  378, 

1    from 

round  378, 

1   firom 

ronnd  376, 

ttom 

round  378, 

muzzle. 

lands. 

mussle. 

lands. 

imnzzle. 

lands. 

breech. 

chamber. 

h 

t 

3.610 

5 

8.6085 

H 

3.617 

•* 

3.809 

1 

3.609 

H 

3.609 

10^ 

3.619 

^ 

8.809 

U 

3.6085 

6 

8.6095 

10| 

8.621 

8.810 

2 

3.608 

Oi 

8.610 

11 

8.624 

2* 

3.608 

7 

8.610 

11* 

3.627 

8 

3.608 

7| 

3.611 

12 

3.629 

H 

3.608 

8 

8.612 

12* 

3.682 

4 

3.6085 

8* 

8.613 

18 

8.635 

** 

3.6085 

9 

8.614 

13* 

3.638 

1 

Star-gauging  of  S.64noh  B.  L.  field  mortar  (steel),  No.  1,  Watervliet  Arsenal,  at  Sandy 

Hook,  N.  J.,  February  IS,  1891. 


Inches 

After 

Inches 

After 

Inches 

After 

Inches 

After 

f^m 

round  488, 

ftoni 

round  488, 

from 

round  488, 

fVvku 

ronnd  488, 

muzzle. 

]an<ls. 

muzzle. 

lands. 

muzzle. 

lands. 

muszle. 

* 

3.611 

5 

3.610 

H 

3.6185 

^ 

8.80O 

1 

3.610 

H 

3.6105 

10 

8.621 

n 

8.809 

1* 

3. 610 

6 

8.611 

10* 

,    8.624 

9^ 

8.810 

2 

3.610 

6* 

3. 611 

11 

3.627 

2* 

8.609 

7 

3.612 

11* 

8.629 

? 

3.610 

7* 

3.612 

12 

3.6305 

3* 

3.609 

8 

8.613 

12* 

8.683 

4 

3.610 

8* 

3.614 

13 

3.636 

4* 

8.610 

9 

8.017 

13* 

3.630 
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Stur^auging  of  SM-inch  if.,  L,  field  mortar  (steel),  N^o.  1,  WatervHet  Areenal,  at  Sandy 

Hook,  N,  J.f  Fehmary  18,  1891. 


1  InchM 

After 

Inohes 

After 

Inches 

After 

!  Inches      After 

;   from 

lonndMi, 

from 

round  5d4, 

fh»m 

round  SM,  1   from   'round  5M.I 

ninzxle. 

kmds. 

maule. 

mnule. 

'breech. 

chamber. 

\ 

3.613 

5 

3.612 

3.619 

H 

3.81 

1 

3.612 

6i 

3.6115 

1? 

8.621 

71 

3.81 

1| 

3.6115 

? 

3.6125 

m 

8.624 

1         ^ 

8.8105 

2 

8. 6115 

^ 

3.613 

11 

3.627 

2| 

8.611 

r 

3.61i      ; 

11* 

3.6285 

3 

8.611 

7^ 

3.614    . 

12 

8.631 

1              1 

^ 

3.611 

8 

3. 614    1 

m 

3.633     !               1                  1 

r 

3.611 

H 

3.6155  ; 

18 

3.637 

*» 

3.611 

V 

1 

3.617    , 

13* 

3.689 

1 

Star-f/anging  of  S.O-inrh  B.  L,  mortar  (iteel),  jVb.  1,  Watervliet  Jraenaly  at  Sandy  Hook, 

N,  jr.,  fehriMfy  U,  1891. 


Inches 

After 

!  Inches 

After 

1 
Inches 

Alter 

Inches      After 

fh>m 

round  694, 

1  f^om 

round  604,1 

',   ftom 

round  604, 

!    ftrom 

round  694, 

rouxKlc 

Uuids. 

muzzle. 

1 

lands. 
3.6145  I 

^muzzle. 

lands. 

breech. 

chamber. 

h 

3.616 

5 

1 

3.623 

% 

3.811 

1 

3.615 

H 

3.615    ' 

10 

3.624 

3.811 

1| 

3.616 

6 

3.6155 

;  i? 

3.627    • 

1     n 

3. 812 

2 

3.615 

i         ^ 

3.616    I 

3.6295  , 

i 

^ 

3.615 

1      r 

3.616    1 

1** 

3.6315 

1 

3 

3.6145 

!         7| 

8.6165  i 

1        12 

3.6335 

H 

3.6145 

1          8 

3.617 

12* 

3.636 

4 

3.6145 

H 

3.618 

13 

3.6385 

** 

8. 6145 

1 

3.620 

18* 

3.6405 
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RKl'OJtT   OF    THK   CHIJ;F   OF   OBhXA.VCE,  641 

ffattrrtUt  AritHal,  at  Sandg  Hoot,  y.  J.,  Hepttnha  22,  tH'.//. 

I  »P-1«1  r-nu.rk.  alwal  wir  In,  nub  m 


JllSi- 


Mwlir  ironatnl  on   «w  i-i 


""^iJ?^!'"^   prtniM*  («iii*rliiiBiHj|),  will, 


Fip-.t  frm.  wonlrn  plitfons  of  4  Imh  nUi.i.  ; 


W1B!(]_V0L//| JI 


fiMord  o/JIri»jr  leitk  3.6.indi  B.  L.JU14  norlar  (iteel),  Nq.  1,  Wiattrvtiet 


Powd«. 

PrqlMtne. 

tlon. 

BmoU, 

Owuu. 

£tK)l. 

D     ■ 

r»iiM. 

1 

lOuod. 

a 

30     a 

^ 

US 

IS    a 

tf  ot 

-e" 

ID      0 

uoo 

10^ 

Bvt» 

P.M 

^^ 

20     « 

IX 

«3 

Hi 

Ulumd. 
20     0 

uoo 

Hi 

ISA 

1 

s 

"  .!™.d. 

woo 

"1 

No.  of  round. 

BH>K<k 

Devta- 

Tanli. 

Ml 

i 

DUpenloDlnnuige 

--■    48 

Leul  deviation  from  plus  of  nrenoce 

REPORT   OF  THE  CHIEF   OF   ORDNANCE. 
Artenal,  at  Sandtf  Mook,  N,  J»,  September  !Bt,  1890 — Continaed. 


Wind, 
strength 
anddi- 
reciiosi. 

/ 

Special  reroarkii  about ' 
feet  on  piece,  action  of 
coiiBamptioii  of  po^ 
JectUe  in  flight,  scatt 
etc.,  and  metroiogica 

X                                f 

Gannon  friction  primer*  (experimental),  with 
modified  primmg,  Jfaroh,  1800. 

First  primer  failed;  d< 
tion  in  short  tube  1| 
ignite  nfle  powder  in 

m 

1 

First  primer  palled  outl 

s 

s 
5 

fl    J 

■a 

y  Fired  down  the  beadh. 

Fromri 

^ 

■                                                                                                                                                                                         V 

TABGET. 


No.  of 
round. 


152 
153 
154 
155 
150 


Kange. 


Tardt. 
578 
574 
540 
577 
561 


2,830 


Lateral 
devia- 
tion 
from 
))Iane 
of  i-ef- 
ercnce, 
right. 


Yards. 
23 
24 
22 
22 
21 


112 


From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 


+ 


Td9. 

12 

8 


11 


31 


Tdi. 


28 
"5 


31 


From  center 

of  impact, 

lateral. 


Right. 


Yards. 

.6 

1.6 


2.2 


Left. 


Yds, 


.4 

.4 
L4 


2.2 


M(*nii  rHHgp 

Mean  lateral  deviation  ti\ 

reference 

Mean  longitudinal  deviatio  \ 

of  impact 

Mean  lateral  deviation  fri 

impact 


2,8304-5=560  112<«-5=:22.4 


62+5>=12.4 


i.i+5=0.8l 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE, 


Seeard  of  firing  with  S.B-^mck  B.  L.  field  nwrtar  (ttdel),  Ko.  i,  WatmrUel 


Date. 

• 

No.of 
fire. 

Powder. 

Prt^ectile. 

ELera- 
tion. 

Time  of 
flight. 

Recofl. 

Kind. 

Weight. 

Kind. 

Weight. 

1800. 

P.M 

157 
168 
IfiO 
180 
161 

Du  Font's  I.  K.  H.    Lot  1.    Density,  1.725. 
Granulation,  2,060. 

Oimeef. 
5 

5 

6 

♦ 

5 
5 

Shell  (banded),  experimental.    Lot  249. 

Lba.  Oz. 
19      4 

12  sand. 

O        f 

46    00 

45  00 

46  00 
45    00 
45    00 

Seea. 
16 

1** 
14 

IH 

InehsM. 
2 

2 

8 

2 
2 

20     0 

19     3 

18  sand. 

20     0 

8epia2 

18      1 
1    15  sand. 

« 

20      0 

19     3 

13  sand. 

20      0 

19      2 

14  sand. 

20     0 

TARGET. 

Tmrds. 

Greatest  range 1, 023 

Least  range 960 

Dispersion  in  range 78 

Greatest  deviation  from  plane  of  refbrenoe 86 

Least  deviatifm  frmn  plane  of  reference 81 

Lateral  dispersion 5 


No.  of  ronnd. 


157 
158 
190 
160 
161 


Range. 


Tarda. 
003 
060 

1,023 
067 

1,001 


DeviiUion, 
right. 


Taa-dt. 
86 
31 
34 
32 
84 


BEPOBT  OF  THE  CHIEF  OF  OBDNANCE. 


645 


Aramal,  at  Sandy  ffook,  If,  J,,  September  £g,  1890 — Continaed. 


Wind, 
8treD|£th 

and  di- 
rection. 


3 

e 

3 

I 
1 


■c 

I 


Special  remarks  aboat  each  fire^  snoh  as 
effect  on  piece,  action  of  breech  mech* 
anifira,  oonsumption  of  powder,  sound  of 
projectile  In  flight,  scattering  of  frag- 
ments, et«.,  and  metrological  data. 


Cannon  friction  primers  (experimental),  with 
modified  priming.  March,  1890. 


Fired  down  the  boach. 


Stop  watch  held  by  Sergt.  R.  Johnston,  O.  D. 


TARGET. 


No.  of 
round. 

Range. 

Lateral 
devia- 
tion 
fh>m 
plane 

or  refer- 
ence, 
right. 

From  cen- 
ter of  im- 
]»act,lonei- 
tadinaL 

From  center 

of  impact, 

lateral. 

+ 

— 

Right. 

Left. 

167 

168 

150 

160 

161 

Tarda. 
903 
950 

1,023 
967 

1,001 

Tarda. 
36 
31 
34 
32 
34 

Td». 
6.2 

36.2' 

uJi' 

Tda. 

ii'i' 
'io.8' 

Tarda. 
2.6 

.6 

.'6* 

Tda. 
"2.4" 
"i.'4' 

4,084 

167 

66.6 

66.6 

8.8 

3.8 

rard*. 

Mean  range 966. 8 

Mean  lateral  deviation  from  plane  of  ref- 
erence     33. 4 

Mean  longitudinal  deviafion  from  center 
of  impact 22.64 

Mean  lateral  deviation  from  center  of 
impact 1. 52 


4934 -»  5=086.8 


1671-5=33.4 


113.2-^6=22.64 


7.6-1-5=1.52 


i 


.:AApMSTRONG*S  COMBINATION    FUZE:^l_ 


^CA^e  Of  }ncffts 


/'LjiAf  or  aoor. 


ro/'  y/Skr. 


-s?7//^-^ 
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EEPOET   OP   THE   CHIEF   OF    ORDNANCE. 

r 

Record  of  firing  icilh  3,6'inch  B.  L,  field  mortar  (tteel)^  Ab.  1, 


Dnfe. 


1890. 


Sept.  22 


P.M. 


. . " 


Ko.of 
lire. 


UG 


147 


148 


149 


150 


151 


Powder. 


Kind. 


c 


3 


li 


C4 


Wdirbt. 


Projectile. 


Kiud. 


Ounces. 
3 


3 


3 


•♦a 

o 


3 

B 

K 

I 

fl 
9 


Weight. 


Lbi.  Oz. 
19      2 

14  sand. 


20      0 


18    15 
1     1  sand. 


20 


19    12 

.  4  sand. 


120 


19      4 

12  sand. 


20 


19      4 


12  sand. 


I  20 


Eleva- 
tion. 


Time  of 
flight. 


o     / 
15  00 


15  00 


20      0  natural 
weight. 


15  00 


15  00 


15  00 


15  00 


Kecoil. 


Sec$. 
3* 

Inches.  > 
2  i 

H 

2 

4 

2 

4 

1 
2 

4J 

2 

H 

• 

2 

TARGET. 


Ko.  of  round. 


147 
148 
149 
150 
151 


Range. 


Yards. 
269 
290 
285 


Devia- 
tion, 
right. 


Yards. 
3 
8 
3 
4 
3 


Greatest  range 
Least  range  . . . 


Yards. 

...  332 
...  209 


Dispersion  in  range 63 


Greatest  deviation  from  plane  of  reference. 
Least  deviation  from  plnne  of  reference  . . . 


4 
3 


Lateral  dispersion 1 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


ffatervliet  Arsenaly  at  Sandy  Hook,  N.  J.,  September  22,  1890, 


Wind, 
strength 
and  di- 
rection. 


B 
3 

X 

s 

o 


Mortar  mounted  on  new  experimental  car- 
riage made  at  Watervliet  Arsenal.  Can- 
non friction  primers  (experimental),  with 
modified  priming,  Maroh,  1890. 


s  '  ' 


Firrd  ft'om  wooden  platform  of  i-inch  plank 
14  feet  hmi:.    Kecuil  restrained  by^  5-inch 
rope  fiiHtent'd  to  round  poHt  10  feet  in  front . 
of  pLit  form  and  attached  to  bight  of  rope 
spliced  through  loops  of  carriage. 

Fired  down  the  beach. 


Special  remarks  abon 
effect  on  piece,  aotioi 
ism,  consumption  ol 
projectile  in  flight, 
ments,  etc.,  and  met; 


r    SighUug  shot. 


Two  primers  failed  to 


First  primer  failed; 
composition  in  shor 
failed  to  ignite  rifle  ] 


TARGET. 


No.  of 
round. 

Range. 

Lateral 
devia- 
tion 
from 

plane 

..*" ^ 

From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 

From  center 

of  impact, 

lateral. 

.  erence, 
'  right. 

+ 

Yds. 

2*5.2 

10.2 

Right. 

Left. 

Mean  range ^ 

Mean  lateral  deviation  fr< 
reference 

269 
290 
285 
832 
300 

Yards. 
3 
3 
3 

4 
3 

Yd». 

36.8" 
4.8 

Yards. 

.'s" 

Yds. 
.2 
.2 
.2 

'  "."2' 

Mean  longitudinal  doviatic 
ter  of  impact 

147 

148 

149 

150 

151 

Mean  lateral  deviation  froT 
impact 

1 

1,476 

16 

41.6 

41.6 

.8 

.8 

1,476-5-5  «  295.2  16-5-5^=3.3 

WAR  91— VOL  ra il 


83.2  4-^=16.64 


l«-r5-=0.2 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Beo<n-d  of  firing  with  S.S-inok  B.  L,  field  mortar  (steel),  No,  1,  Watervliet 


Bate. 

Ko.of 
fire. 

Powder. 

PjKiijeotile. 

Eleva- 
tion. 

Time  of 
flight. 

Beoofl. 

Kind. 

Weight. 

Kind. 

Weight. 

1800. 

• 

P.M 

163 
158 
154 
156 
156 

1 

• 
• 

*■ 

.of 

,  1-1  ^  . 

m 

I 

OivneM. 
8 

3 

8 

3 

3 

• 

• 
• 

3 

s 

a 

■!■ 

1 

a 

J 
1 

Lb9.(h, 
19     6 

10  Band. 

O      f 

46  00 
45  00 
45  00 
45  00 
45  00 

8ec9, 
Hi 

10| 
Hi 

2 
3 
2 

2 
2 

20     0 

19     0 
1     Oeand. 

20     0 

Sapt.22 

19    18 

»3sand. 

20     0 

19      3 

13  sand. 

20      0 

]9      2 

U  sand. 

20      0 

TAKGBT. 


"So.  of  round. 

152 

153 

154 

155 

156 


Devia- 

Bange. 

tion, 

right. 

Tarda, 

Ywrd9. 

578 

28 

574 

24 

540 

22 

577 

22 

561 

21 

Greatest  range 578 

Least  range *. 540 

Dispersion  in  range 38 

Greatest  deviation  from  plane  of  reference 24 

Least  deviation  from  plane  of  reference 21 

Lateral  dispersion 3 


->>&^ 


REPORT   OF   THE  CHIEF   OF   ORDNANCE. 
AraeiuU,  at  Samdif  Hook,  N.  J,,  September  tt,  1890 — Contioued. 


Wind, 

atrentrtb 

anda- 

reotion. 

/ 

Special  reroarku  aboul 
feet  on  piece,  action  t 
conaamptiou  of  po 
JectUe  in  flight,  iioat 
etc.,  and  metrologic 

« 

1 
1 

•   S 

■& 

X 

i 

Gannon  fHotion  primers  (experimental),  with 
modilled  piimuig,  March,  1800. 

• 
[  Fired  down  the  headh.   , 

First  primer  failed;  < 
tion  in  short  tube  i 
ignite  nfle  powder  i 

First  primer  palled  oi 

TARGET. 


No.  of 
round. 

Kange. 

Lateral 
devia- 
tion 
fVoni 
plane 
of  ref- 
erence, 
right. 

Yards. 
23 
24 
22 
22 
21 

From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 

From  c 

of  imj 

later 

enter 

>act, 

al. 

+ 



Yds. 

12 

8 

Mean  rHUtre 

Right.  1  Left. 

Metin  lateral  deviation  f 
reference 

162 

168 

154 

156 

Yards. 
578 
574 
540 
577 
601 

Yds. 
**2fl* 

rard«. 

.0 

1.0 

Yds. 

'  .i" 

.4 

L4 

Mean  longitudinal  deviatit 
of  impact 

Mean  lateral  deviation  fi 
impact 

160 

6 

2,830 

112 

31 

31 

2.2 

2.2 

2,830+5=500 


112+5=22.4 


02-»-5Bl2.i 


4.4-^5^=0.8 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Seoard  of  firing  wUh  S.SAmck  B.  L.  JMd  mortar  (ttoa),  Ko,  1,  WattrvUei 


Date. 

Ko.of 
fire. 

Powder. 

Prt^eotUe. 

Elera- 
tion. 

Time  of 
flight. 

BeeoiL 

Kind. 

Weight. 

Kind. 

Weight 

1800. 

P.M 

157 
168 
150 
100 
101 

• 

L 

Si  ■ 

•.2 

w| 

mO 

a 

Ouneta. 
6 

6 

6 

6 

6 

1       ^ , < 

Shell  (banded),  experimental.    Lot  240. 

1 

1                                                                                                                                                                                                                         A 

Lb9.0z. 
19      4 

12  sand. 

O        f 

45    00 
45    00 

45    00 
45    00 
45    00 

Seea. 
15 

14 

1*4 

3 
3 
3 

8 
2 

20     0 

19     8 

18  sand. 

20     0 

Sept  32 

18      1 
1    15  sand. 

• 

20     0 

19     3 

13  sand. 

20     0 

19     2 

14  sand. 

20     0 

TABGET. 


No.  of  roand. 


157 
158 
150 
100 
161 


Range. 


Tarda. 
993 
950 

1,023 
967 

1,001 


Deriation, 
right. 


Tarda, 
86 
31 
84 
32 
84 


Tarda. 

Greatest  range 1, 023 

Least  range 960 


Dispersion  in  range 73 


€}Tea<  est  deviation  from  plane  of  reference 86 

Least  deviation  trom.  plane  of  reference SI 


Lateral  dispersion 


746 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Firing  experimeHU  niade  in  Marok,  1890,  with  a  IS-centimeter  Canet  qHiek-Jiring  gun. 

[Engineeiiiig,  September  S,  1890,  p.  272.] 


of  HbeU,. 


Potindn. 

88.84 
88.84 

88.62 
89.29 

88.84 
88.62 
88.62 
88.84 
88.84 
88.18 
88.18 
88.18 

oo.  Jo 

88.18 


KintV  of  powder. 


BNa. 
— do 

.  .do 
.  -do 
.  .do 
..do 
.  .do 
..do 
..do 
■  HN5  . 
..do 
..do 

BNa. 

...do 


Weight 
of  charge.'  velocity 


Povndi. 
17.64 
22.05 

26.45 
S8.66 
31.97 
31.97 
30.88 
33.07 
33.07 
17.64 
25.35 
26.45 
31.97 
33.07 


I  Pre»8ure 
MazEle        'per 
nquare 
inch. 


Feet. 
1,667 
1,962 

2,308 
2,428 
2,602 
2,674 
2,670 
2,740 
2,74^ 
1,811 
2,467 
2,605 
2,776 
2,880 


Toiu. 
4.13 
6.22 

11.81 
13.65 
16.76 
16.82 
17.33 
18.41 
18.54 
0.60 
16.03 
19.81 
18.30 
20.82 


BemarlcB. 


Fired  by  electricity. 
Special  croHher  gauges  used  for 
getting  preasares. 

Do. 

Do. 

Do. 

Do. 

Do. 
Testa  for  strength  of  gun. 

Do. 


Tests  of  strength  of  gun. 
Do. 


o 

a 


>« 


S 


> 

1 

B: 

to 


GO 


> 
Pi 


eno 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Date. 


1890. 


Oct    30 


Record  offii%ng  with  S.G-inch  B,  L,  field  mortar  (steel),  No*  1,  WaiercUei 


A.H. 


No.  of 
fire. 


173 


174 


175 


170 


177 


I*owder. 


Kiod. 


-2 

a 

&  ' 
Mc5 


o 

0 
P 


Weight. 


8 


8 


8 


8 


8 


Projectile. 


Kind. 


2 


St 

e 

'E 

9 


CO 


Weight. 


Jy6«.  Ox. 
10     0 
.  1     0  Band. 


20     0 


10     3 

13  sand. 


SSO 


10      2 

14aand. 


Kiev*- 
tion.  - 


o     / 

45  00 


45  00 


45  00 


^      0 


19      5 

11  sand. 


20     0 


19 
1 


0 
Ogand. 


20      0 


45  00 


45  00 


Time  of 
flight. 


BacgO. 


Sees. 
Lost. 


20 


10 


Lost. 


18 


IvLchem. 
6 


6 


6 


TARGET. 


No.  of  round. 


173 
174 
175 
170 

177 


Deviation, 
right. 


Yards.   I 
1,849  i 
1,760 
1,700 
1,513 
1,623  I 


Yards. 


Tarda. 

Greatest  range L,  849 

Least  range 1, 513 

Dinper^ion  in  range 336 


5U 

54     Greatest  deviation  tronx  plane  of  reference 

56    Least  deviation  from  plane  of  reference 

52 

54  Lateral  dispersion 


56 

50 


REPORT  OF  THE  CHIEF  OF  ORDNAKGB.         749 


Pintle. 
Pintle  key. 
l*intle-key  chain. 
Pintle-key  chain  eye  plate. 
Pintie-braee  rods. 
Hound-brace  rods. 
Anunanition-chest  staples. 
Forge-chest  keys  and  chains. 
Forge  chest  on  limber : 
Lid. 

Lid  prop. 
Handles  (2). 
Hasp. 

Tumbnckles. 
Panlin  strap. 
Packing,  metallic. 
Packing,  wood. 
Neck  yoke. 
Neck-yoke  polQ  ring. 
Keck-yoke  swivel  eyebolt. 
Neck-yoke  swivel  eyebolt  washer. 
Neck-yoke  swivel  eyebolt  plates. 
Neck-yoke  martingale  staples. 
Neck-yoke  eye  bands. 
Neck-yoke  eye-band  rings. 
Neck-yoke  eye  loops. 
Neck-yoke  eye-loop  rollers. 
Neck-yoke  pads,  leatlier. 
Middle  rail. 
Side  rails. 
Rear  cross  bar. 
Front  cross  bar. 
Side-rail  brackets. 
Rear  middle-rail  brackets. 
Front  middle-rail  brackets. 
Middle-rail  braces. . 
Middle  and  side  rail  blockings. 
I^unette. 

Anvil  key  and  nnt. 
Anvil-key  chain,  ring,  and  eye. 
Anvil  stay. 

Sledge  and  Innette  prop  attachment. 
SJo(lge  and  lunette  prop  turubuckle  and  stud. 
Wooden  wagon  body: 
Wood  parts: 

Main  compartment  for  stores. 

Wheelwright's  tool  chest. 

Saddler's  tool  chest. 

Forage  rack. 

Packing  for  grindstone  and  oil  cans. 
Metal  parts : 

Top  raiU. 

Top-rail  standards.  ' 

Side  istays. 

Anvil  safety  plates,  upper  and  lower. 

Rack  bolt  and  nut. 

Rack-bolt  washers. 

Rack  hinffe  plates. 

Front  and  rear  assembling  plates. 

Hasps. 

Hasp  plates. 

Hasp  staples. 

Hasp  stable  plates. 

Lock  chams. 

Lock- chain  staples. 

Look-chain  staple  plate. 

Rack  chains,  rings,  staples,  and  hooks. 

Partition  safety  plate  and  stay. 

Door  bolts. 

Lid  props. 

Attachments  for  brakes. 
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REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


Record  offirin§  with  ^.S-ineh  B.  X.  JIM  mortar  (Heel),  No.  1,  Wai&rvHH 


Date. 


• 


1890. 


Got.    80 


A.  M 


Powder. 


No, 
fire. 


178 


170 


180 


181 


182 


Kind. 


4a 
§ 

a 


;  0 


Weight. 


Pounda. 
I 


Projectile. 


Kind. 


m 

3 

8 

6 


I 

9 


QQ 


Lba.Oz. 
19     2 

14  Mad. 


Weight. 


20     0 


18    18 
1     8  Mod. 


20 


19      8 
XSaand. 


20 


10     0 
1     Osand. 


20 


19     2 

14Mnd. 


20      0 


Eleva- 
tion. 


o   / 
15  00 


15  00 


15  00 


15  00 


15  00 


Time  of 
flight. 


Wind, 
stxenrUi 

and  di- 
rection. 


Sec§. 


8 


i-\ 


10 


n 


11 


o 


1 


■c 

I 


TABGBT. 


No.  of  round. 


178. 
179. 
180. 
181. 
182. 


Range. 


Deviation, 
right. 


Tardt. 
2,096 
1,802 
2,010 
1,906 
1,877 


Yards. 
8 
9 
5 
6 
11 


Yard*. 

Greatest  range b 3. 098 

Least  range «. 1.877 

Dispersion  in  range 219 


Greatest  deviation  from  plane  of  referenee 
IjOast  deviation  fh>m  plane  of  reference . . . 


11 
5 


Lateral  dispersion 


€54 


REPOBT  OP  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  wUk  S.e-inekB,  L.  field  mortur  (gteel),  Ifo.  1,  WaitnoU0i 


Date. 


180O. 


Got  at 


A.H. 


Powtler. 


Ko.of 
flre. 


188 


1B4 


186 


180 


187 


Kind. 


t 

m 


I 

d 
Q 


Weight. 


11 


11 


11 


11 


11 


PrciJectUe* 


Kind. 


S 

3 
8 

[    |1 


£6«.  Ox. 
18    12  sand. 
1     4 


Weight. 


90 
19 


ieend. 
19 


90     0 

18    18  Rend. 
1     3 


30     0 


19     Inend. 
15 


20      0 


10     2  Aand. 
U 


20     0 


EleTa- 
tion. 

Time  of 
flight. 

o     « 

45  00 

Ste$. 
22k 

45  00 

29 

45  00 

Loai. 

45  00 

22 

45  00 

221 

ReoeQ. 


6 


TARGET. 


"No.  of  ronnd. 


183 
184 
185 
187 


Bange. 


Tarda. 
2,103 
2,102 
2,160 
2,182 


Deviation, 
right. 


Yards. 


61 
M 
66 
50 


Greateat  range 2,102 

Least  range 2, 109 

Diepersion  in  range 89 

<i reateet  deviation  flrom  plane  of  reference 00 

Leaet  deviation  from  plane  of  reference 54 

Lateral  disi>eraion 12 


f 


,Beaord  of  firing  taith  3.6-inek  B.  L 

field  Morlar 

(•Itel) 

No.  1,  Watervtiet 

Lar 

Powdw.        j         pth|.*ih... 

Tim.  or    i.trx-nith  1 

Kind. 

Weight.  1    Kind. 

Wri^h.. 

llou. 

flisht. 

^it'. 

FowHit 

o    . 

188 

Ifi     14 
20     0 

(soo 

2fl 

im 

i 

12UBd. 
30     0 

27 

• 

3 

1«      1 

4SO0 

Lm* 

rs 

20     0 

^ 

I 

»  .U.. 

45  00 

28 

Ort.    M 

P.M.... 

,« 

I 

30      0 

Uund. 

»» 

t 

m 

1 

1 

n 

H 

i 

3D     0 

IM 

J 

l!«irt. 

4S00 

Lo«t 

30      0 

IK 

IB    ISeind- 

•M     0 

1 

■ 

TARGET. 

No.  of  round- 

Ruge. 

Si 

0™n«tr«BKe 

rartb. 

Tardi. 
3,406 

lardt. 
as 

89 

at 

m 

GrealMt  dBvintion  from  pluH  of  r-'frn-Ms 
Lflut  derlatlnn  rrom  plane  of  nfmrnv . . . 

Lateral  dhipenion 

^"^iff 

ii 

x 

658 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 


Seoord  of  fifiing  wUk  S.B-iw6k  B.  L.  JMd  morUur  (He$l)f  No.  J, 

[Ol^eot  of  lliing,  to  obtain 


1 

Ko.of 
Are. 

Powder. 

Piciieetila. 

Eleva- 
ilon. 

Instm- 
mental 

relocitj, 

50  feet 

ttwn 

musala. 

Pressure  per 

squai^iikcb 

of  bofe. 

Data. 

• 

Kind. 

Weight. 

Kind. 

Weight 

1800. 

• 

• 

A.  If. 

100 

• 

107 

100 
199 
200 
201 
202 
«03 
204 
205 
206 
207 
206 
209 
210 

211 

• 

1 

1 

c 
o 

i 

• 

•|- 

s 

m 

4* 

1 
& 

Lb:Ot, 
1     0 

1     0 

1     0 
1      0 
0    It 
0    11 
0    11 
0    11 
0      8 
0      6 
0     8 
0     8 
0     5 
0     6 
0      3 

0     3 

i 

■i 

* 

LbM.(h. 
19     2 
14  sand. 

o       / 

0  45 
0    45 

0    ^ 

0  45 

1  00 
1  00 
1    00 

• 

1    00 

1  15 
1    15 

• 

1    15 

1  15 

2  00 
2  00 
8  00 
8    00 

F9et 
688 

086 

865 

630 

Lost  — 

521 

480 

502 
25+V 

io/Mt. 

Lost... 
Lost .... 

406 

• 

Lost  — 
10+.V 

Pdmufat. 
Ko.  4, 16,060 

Ko.  4)15,880 

Ko.  4, 15,165 

Ko.  415,440 

Ko.   4,9,225 

Kow   4,9,125 

Ko.   4.9,275 

Ko.   4,  less 
than  9,000. 

Ko.   4.6,065 

1 
Ko.   4,6,465  ' 

Ko.    4,6,665 

Ko.   4,5,835 

Ko.    4,1750 
Ko.   4,3,165 
Ko.  4.  2,750 

1 

Ko.  4,  0,000 

90     0 

19     4 
12  sand. 

20     0 

19     8 
13  sand. 

20     0 

* 

19     4 

12  sand. 

20     0 

18    15 
1     1  sand. 

20     0 

10      1 

15  sand. 

20     0 

•• 

19      2 

14  sand. 

20     0 

19     3 
13  sand. 

Nov.    0 

20     0 

"1"»~  1 

15  sand. 

20     0 

19     1 

15  sand. 

20     0 

19     1 

15  sand. 

20     0 

19     2 

14  sand. 

20     0 

19     4 

12  sand. 

20     0 

10      4 

12  sand. 

20.    0 

1  18    13 
1      8  sand. 

20      0 

19      1 

15  sand. 

20     0 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Eecord  of  firing  with  S.S-inok  B,  X.  field  wu^tar  (•teel),  No.  1,  WatervUei 

[Olueciofllifiig,  to 


> 

) 

No. 

of 

fire. 

Powder. 

Prqjectile. 

Eleva- 
tiou. 

Recoil. 

Wind, 
stTftnfUi 
and  di- 
rection. 

Date. 

Kind. 

Weight 

'  Kind. 

Weight. 

1890. 

r 

P.    M. 

• 
« 

212 
213 

214 

213 

216 

217 

218 

• 

219 
220 
221 
222 

m 

1 
1 

• 

« 

■  &  ■ 

• 

bi 

« 

M 

1 

s 

• 

* 

Lbs. 

Oz. 

11 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 

• 

• 

■ 

Ok 

3 

• 

3 

1 

■    8    • 

1 
1 

■ 

Lln.Oz. 

19      4  natural 

- .  .     -  wAicrht. 

O          t 

45    00 
45    00 

45    00 

45    00 

45    00 

15    00 

IS    00 
15    00 
15    00 

eo  00 

00    00 

Ft. 

0 
1 

In. 
0 

0 

0 

0 

0 

0 

0 
0 
0 
8 
0 

o  .    r 
•eg   ] 

£^ 
<   «      \ 

u 

a 

J 

JS 

H 

e        ' 

1        i 

j 

1 

Kov.  24 

19      4  natural 

.=  —  weight. 

19      S 

14  sand. 

20     0 

19    12 

4  sand. 

20     0 

19     2 

U  eand. 

20     0 

19     1 

15  sand. 

20     0 

Kov.  25 

19      4 

12   Aflnd. 

« 

20      0 

19      0 
1     0  sand. 

20      0 

19      5 

11   saud. 

20      0 

« 

19  4 

12  sand. 

20  0 

19      1    ' 
15   sand. 

20     0 

[Object  of  firing,  to  test  feaHibility  of  using  1  ponnd 


I     8 

"S3 


& 


f3 


19 
1 


0 

0   sand. 


20     0 


0    45 


3  6105  127  309  123 


K 


f 


s 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  offiHm§  wUh  S.&4mek  B.  L,  field  marUur  (eieel),  N^.  I,  WmierrUet 


• 

Powdar. 

PndMtUe. 

Wted. 

Date. 

Na. 

«fae- 
riaa. 

No. 

of 

Am. 

Kind. 

Waicbt. 

Kind. 

Weight. 

nem- 
tion. 

Becoil. 

atsvBsU 
andoi- 

1 

I89I. 

• 

OUMMt. 

Xbf.  Oc. 

0     t 

Fi.  In, 

IS 

246 

< 

6 

* 

If     3 
Uaand. 

15    00 

6     8 

■^ 

• 

20     0 

' 

13 

240 

i 

—  ^..*  .  — 

15    00 

6      8 

19      3 

14 

247 

ISaand. 

16    00 

8     2 

20     0 

19    ~3 

15 

248 

0 

^ 

2 

IS  sand. 

16    00 

8      3 

i 

20     0 

18    16 

1      laand. 

•^ 

It 

249 

• 

• 

i 

20"    0 

16    00 

8      0 

s 

8 

19     3   • 

1 

i? 

1 

ISMttd. 

a 

Jan.    9 

A.M. 

17 

260 

■  1 

^     0 
T9"'3 

15    00 

8      0 

^  #■ 

^ 

1 

8 

ISaand. 

i 

18 

261 

s 

2 

• 

• 

f 

20     0 

15    00 

5      8 

1 

I 

id     1 

19 

■ 

262 

S3 

16  sand. 

15    00 

8      8 

1 

9m 

, 

20     0 
19     3 

* 

r 

S 

ISaand. 

« 

20      0 

1 

%» 

20 

263 

1 

5 

19      3 

ISaand. 

IS    00 

8      8 

1 

20      0 

31 

264 

19     4 

16    00 

8-    2! 

• 

t. 

. 

12aand. 

• 

20     0 

1 

1 

TARGET. 


Ko.  of  round. 


345. 
248. 
247. 
248. 
249. 
2.^0. 
25K 
252. 
263. 
264. 


Range. 


Terd$, 
558 

688 
679 
583 
649 
625 
482 
507 
582 
686 


Deviation, 
right. 


rard«. 


4 
2 
8 
3 
3 
4 
4 
3 
4 
4 


Tmrde. 

Greatest  range 587 

Least  ranfce 482 

Dispersion  in  ran^ 115 

Greatest  deviation  ft-ora  plane  of  refcrunc<» 4 

Least  deviation  from  |>lane  of  reference  2 

Lateral  dispersion  2 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


A  menu) J  at  Sandjf  Hooky  N.  J»,  January  9, 1891 — Contiiiaed. 
«c«*unM7  of  mort*r.] 


Tlmeoflllgllt. 


Fint  I  Second 

•top-      ■top- 

wakoA.*  watch.t 


6 


Loat. 


Mortar  mounted  on  new  experimental  eteel 
^S^.   I     carriage  made  at  Watervuet  Anenal. 
51    '  ^ 


H 


Lost. 


H 


Direction  given  by  planed  iron  atrip  nailed 

toplatfonn. 
*  Fired  down  the  beacb. 
Seven  or  eigbtebellt  broke  in  two  parte 

at  rot«tiag  band  on  etriking  ground. 


5|J 


H 


H 


H 


Iferter  eigbted  by  Lieni.  O.  K.  UaMtk,  O. 

D.    Fall  of  prcjectile  obeerred  by  Sergt. 
Jobneton,  ordnance  detaebment. 


Special  remarks  abo 
as  effect  on  piece 
meehaniem,  ooneui 
■onnd  of  prfljectili 
tng  of  flragmente,  < 
icfidata. 


8bell  broke  up  In  mc  • 
•truck  at  about  i 
flight  of  bate,  ft|  ji 


Held  by  Lieut.  O.  li.  LiMak,  O.  D. 


t  Held  by  Swgt.  Jobneton,  ordnanoi 
TAROST. 


Ko.  of 
round. 


245.. 

246. 

247.. 

248. 

249.. 

250. 

851. 

252. 

253. 

254. 


Bange. 


Yard*, 
558 
503 
579 
563 
549 
525 
482 
997 
B02 


5,588 


Lateral 
devia- 
tion 
fh>m 

plane  of 
refer- 
ence, 
right. 


Yard9, 

4 
2 
3 
3 
3 
4 
4 
3 
4 
4 


34 


From  center 
of  impact, 
longitudi- 
nal. 


Td». 


4.7 
20.7 
24.7 


38.7 

8.7 

28.7 


119.2 


TdM. 
.3 


9.3 
83.3 
78.8 


119.2 


From  center 

of  impact, 

lateral. 


Right 


Tarda. 

.8 


.0 
.6 


.6 


3.0 


Left. 


5,568-i-10s558.8 


841-10=8.4 


Tda. 


1.4 
.4 
.4 


.4 


8.0 


Mean  range 

Mean   lateral  deviation  ft 

reference  

Mean  longitudinal  deviatit 

ter  of  Impact  

Mean  lateral  deviation  tt% 

impact 


238.4+10=3  23.84 


0.0- 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  with  $,6'iHck  B.  L,  fisld  mortar  {9teel),  Xo.  /,  WmimrUtt 


Powder. 

ProtJeotite. 

^VriMl 

Ko. 

^  _. 

No.  of 

Are. 

Elera- 
tlon. 

ReooU. 

and  Si. 

Data. 

riM. 

• 

Kind. 

Weight. 

Kind. 

Weight 

E^^^^whOD* 

lan. 

OWMM. 

J^.Oc. 

O      1 

Ft. 

In. 

» 

369 

5 

18    14 

15    00 

0 

S4 

987 

si 

5 

1      Stand. 

15    00 

0 

30     0 

18    11 

• 

1 

1 

1     5  sand. 

20     0 

35 

968 

1 
"t 

6 

S 

18    10 

15    00 

• 

1 

1 

g 

1      6  sand. 

m 

1 

i 

§ 

1  20     0 

b        ■ 

0              < 

36 

369 

o 

5  i 

S 

18    15 
1    1     1  sand. 

15    00 

0 

O 

n 

1 

.  20     0 

» 

* 

87 

370 

«i4 

5 

T 

19     0 

15    00 

3 

c 

Jan.   9 

P.M.  . 

3g 

371 

i 

1 
5 

^ 
K 

1      osand. 

!  20     0 
18    It 

16    00 

1 

i  1 

■a      ,; 
i        ' 

'  "1 

1      4saDd. 

ii 

« 

j  20      0 

-s 

89 

373 

3 

5 

1 

18  Tl 
1      5  sand. 

15    00 

6 

<• 

1 

!  20     0 

40 

378 

M 

5 

M« 

18    13 

15    00 

0 

i-i 

2 

1      3  nand. 

• 

• 

m 

20      0 

41 

374 

1 

6 

^^ 

18    15 

li    00 

6 

1      I  sand. 

1 

^ 

20     ^0 

1 

» 

4S 

375 

5 

'  19      0 

15    00 

8 

• 

■ 

1    1     Osand. 

1 

1 

! 

1 

20     0 

TA|tGET. 


Tmrd*. 

4  Greatest  range 564 

5  \  Lea#tnuige 50:! 


Dispersion  in  range 


5  ,  Greatest  deviation  fh»ni  plane  of  reference. 

5  j  Least  deviation  from  plMie  of  reference . . . 

4 

5  Lateral  dispersion . 


5 

4 


1 


toHnfl  or 
iDgloldk 


titm,  ooDBUiaption  of  pounder, 
'I  jHitleetUe  Id  dlgbl,  •mt- 


H orUr  monnMd  on  new  cxpsrlmenUl  itMl  owrlue 
made  at  Watenllct  Amnl.  Cumon  MoMiib 
DThnan  (tipeniDeDUlJ,  with  ntodiled  priming. 


DtreetloD  glTea  by  plMvd  ina  Mrip  naiM  loplat- 
nnd  down  Uw  bMMh. 


.d  br  tlvrM.  Variricb  ordiuuiM  do- 

MorMr  •Igbtnl  by  Lieut  O.  H.  14*- 

[.  O.  D.     lUl  of  prafHIlh!  obtAired  by  Bargt. 

Wanrldk.  ocdnanoa  aetaubiucnt. 
Firing  oondnoMd  by  Lieut,  a  l£.Liuak.O.D.,  aa- 
slataDt  proot  olBou'. 


^.? 

Range. 

1 

s 

lion 

FromoentOT 
of  impact. 

is,. 

PromceuMT 

'^: 

+ 

-      Right. 

Left. 

7anb. 

Tdt.    Trnrd,. 

TdM. 

0.T 

"o.i" 

Tirdt. 

IS?::::::: 

"a,"i"' 

a.»j     0.S 

Kaan  Uural  deviaUoti  from  plaae  a 
ICoan  loBiltodinal  devtaUon  mm  cen 
Ifa^  UunTlU^uii^'f^iii'^^iiU^'o' 

i.7 
1«.!S 

.!?".?, 

■    ft's 

s,ssa 

t7    »e.4 

M.4 

a.i 

2.1 

l.KS-t-UbJS.n       t.3-t-10= 


672 


REPORT  OF  THE  CHIEF  OF  ORDNANCE, 


li€i)ord  of  firing  u;Uh  3,6-inoh  B.  L.  field  mortar  {tUei),  No.  /, 

[Object  of  Arin^  to  iMt 


Bate. 


1881. 


Jan.   10 


A..  U. 


^"L  No.af_ 
Of  ae- .  ^-_. 


Powdor. 


Projectile. 


No.  of  round. 


43 


U 


45 


46 


47 


48 


40 


50 


51 


52 


53 


276 


277 


278 


279 


280 


281 


282 


283 


284 


285 


286 


Kiud. 


MS 

s 

I 

I 


>  a 
2 


m 

g 


Weight. 


8 


Kange. 


Deviation 
i    right. 


277... 
278..'. 
279... 
•J80... 
281... 
282... 
283... 
284... 
285... 
286... 

-  ■ 7 


Yard*. 

Yards. 

938 

13 

879 

13 

900 

12 

880 

14 

861 

13 

880 

13 

928 

14 

881 

14 

875 

15 

853 

17 

8 


8 


8 


8 


8 


8 


8 


8 


8 


Kind. 


iSr« 


253 


8 


<8 

■e 
I 

t 
I. 


CO 

Si 


?3 

o 

.a 

o 


Weight. 


Lb8.  Oz. 
19      3 

13  Band. 


20 


18  12 

1      4  sand. 
20  ~H 

19  ~i 

0   15  aand. 


20 


18    12 
1      4  aand. 


20 


18    11 

1 6  aand. 

20      0 


18    12 
1     4  aand. 


20 


18    15 
1      1  aand. 


20      0 


18    15 

1 1  sand. 

20   JO 

Y8~13 
1     3  aand. 


20 0 

18  li 
I 2  aand. 

20      0 


18    13 
1      3  Bond. 


20      0 


TARGET. 


Elem- 
tion. 


e      ' 
15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


RecoiL 


Fest. 

11 


11 


11 


11 


H 


2 


Wind, 
■trai2^ 

andli- 
rectioa. 


n 
o 


a 


s      I 


1 


TardJt. 

Greateat  range »:» 

Leaat  range 1 8j3 

I>iai>er8ion  in  range 85 

Greateat  deviation  from  plane  of  fire 17 

Leaat  deviation  from  plane  of  firo 12 

Lateral  diaporaion 5 


Bteeri  o/  firing  trilk  3.6-inck  B.  L.  field  mortar  («(«cOt  -^ 
tUIUwiorilrliiK.ti 


PrOjKtlls. 
Kind.         Wel(ht. 


JBleTft-    . 


u.i-irs'i 


V*.<ifTOUiid*. 

B«,„, 

DbvU-   ' 

ronjj. 

Fardi. 

IT 

n 

i 

U4 

OTMtMtnsse I.M 

L«Mtnuiga 1,19* 

Dlapcnlon  in  rmge 19 

Grwtput  ifcvlntlcin  frnin  pUueof  Uro tt 

taliTal  dl'iienlaii H 


I 
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Record  of  firing  with  S.6-inck  B,  L»  field  moriar  (9teel),  Xe,  U 

[Olxiect  of  ftriaiE.  to  Vai 


Date. 


189L 


Jan.    16 


Ko.  of  round. 


No. 
rU'B. 


Ko.of 
fire. 


A.M.  < 


65 


66 


67 


68 


60 


70 


71 


72 


73 


74 


299 
300 
301 
302 
303 
304 
305 
306 
307 
308 


Powder. 


Projectile. 


208  h 


2d0 


300 


301 


302 


303 


3M 


305 


306 


307 


C8 

S 


75       308 


§ 
P 


o 


a 
o 

P 


Kind.  Weiglit. 


Poundi 


4/ 


I 

8 

MM 


00 


o 


X^«.  Or. 

18  14 
_J_   2Mnd. 

20      0 

19  4 
12ii^iid. 

20  0 

"19  ~~^ 
_  Jf  sand. 

20      0 

18    15 
1      1  sand. 


20 
18' 


8 

4  Rand. 

4  lead. 


20      0 

i'8~"r2 
_] 4^  sand. 

20     0 


19      0 
1      0$and. 


20 


18    14 
1      2^  sand. 

20      0 


19      4 

12  sand. 


20 


19      2 

14  sand. 


20     0 


19      1 

15  saud. 


15    00 


15    00 


15    00 


15    00 


20      0 


TARGET. 


Sange. 


Yardt. 
1,893 
1,891 
1,028 
1,918 
2,  0^0 
1,985 
2, 191 
1,953 
1,913. 
2, 219 


Bevla- 
tion, 
right 


Yards. 
21 
20 
18 
16 
17 
17 
21 
17 
18 
12 


«* 


Wind, 

strra^ 

and  dirf<r- 

tkm. 


15  00 

5 

15  00 

5 

16  00 

15  00 

6 

15  00 

6 

15  00 

6 

I, 


>     ^ 


if 


?* 


Tardt. 

Greatest  ran  ^e 2.^9 

Least  range **^* 

Dispersion  in  range - ^ 

Greatest  lateral  deviation  from  plane  of  fire 21 

Least  deviation  from  plane  of  fire *^ 

Lateral  disiwrsion * 

_ I    ■ — -      " 


--.^"■I— ^1 


■HH 


^s^a^smam/Bm 


mtmm 
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WatervUet  Arsenalf  at  Sandy  HooJc,  N.  J.j  January  16, 1^91, 
accnraic^  of  mortar.] 


Tirae 

of 
flight. 

\ 

Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing ot  fragments,  etc.,  and  metro- 
logical  data. 

8ut. 

Mortar  monnted  on  new  experimental  steel  carriage 
made   at  Wat«rvllet  Arsenal.    Cannon  friction 
primers  (experimental),  with  spiral  serrated  wire, 
March,  1890. 

Sighting  shot.  Range,  1,802  yardn. 
I>eyiation  from  planeof  fire,  19  yards, 
right. 

0} 

« 

10 

First  primer  failed. 

10 

104 

Fowider  pnt  np  in  two  cartridges  of  8  ounces 

each. 
Fired  down  the  beach.     Aimed  at  center  of  1> 
i     mile  target. 

1  Recoil  restrained  by  2Jr-inch  rope  arrangeil  as ' 
in  previous  firing.     Kope  allows  recoH  of  5 
feet.    In  rounds  vi%  to  300,  inclaslve,   rope  al- 
lowed recoil  of  6  feet. 

v. 

Mortar  tipped  forward  on  face. 

11 

« 

Mortar  tipped  forward  on/ace. 

lOi 

■ 

One  strand  of  rope  broken. 

lU 

ni 

Mortar  sighted  by  Lieut.  0.  M.  Lissak.    Fall  of  pro- 
jectile obsenred  by  Corpl.  Maloney,  ordnance  de- 
tachment. 

Mortar  tipped  over  on  left  side. 

TARGET. 


No.  of 
round. 


Range. 


rard*. 
1,803 
1,801 
1,928 
1,018 
2,040 
1,085 
2,101 
1.053 
1,013 
2.210 


10,031 


From  center 
Lateral  de-    of  impact, 


viationfrocD 

plane  of 
fire,  right. 


Yards. 


21 
20 
18 
16 
17 
]7 
21 
17 
18 
12 


longitudinal 


Yda. 


40.0 
107.0 


177 


225.0 


470.7 


TdM. 

100.1 

102.1 

66.1 

75.1 


8.1 


40.1 
80.1 


470.7 


From  center 

of  impact, 

lateral 


Right. 


Yards. 
8.3 
2.3 
0.8 


3.3 

6.' 3" 


0.5 


Left. 


Ydt. 


1.7 
0.7 
0.7 


0.7 


0.5 


Yards, 

Mean  range 1,093.1 

Mean  lateral  deviation  from  plane  of 

fire 17.7 

Mean  longitudinal  deviation  from 

center  of  impact : 04.14 

Mean  lateral  deviation  from  center 

of  impact 1.9 


10.031-!- 10=1.903.1 


177-4-10=17.7 


041.4-t-10=94.14 


19-i-10=1.9 
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Beeord  of  firing  with  S,6-inqh  B,  L,  field  mortar  ( steel) ,  Xo,  1,  Waifrdid 

[Obj«oi  of  firing  to  toit 


Date. 


1801. 


,   Jan.  16 


^L.AI. 


No. 
ofse- 
rien. 


76 


77 


78 


79 


80 


No.  of 
firo 


Powder. 


Kind.     Weight . 


309  ') 


310 


311 


312 


313 


81 


82 


83 


84 


85 


314 


315 


316 


317 


318 


of 

a 
o 

I 

a 


g 


«G 

a 


a 


s 

» 


P 


PattfMf«. 


Projectile. 


Kind. 


49 

I 

9 


hi 


E 


SO 
CI 


t 

o 

1^ 


Weight 


Tjbi.  Oz. 
19     0 
1      0  sand. 


20      0 


19      ti 
1      0  sand. 


.  20'  0 


19      1 

15  Band. 


20 


18    12 
1     4  sand. 


20      0 

18^  14 
1     2  sand. 


,  20     0 


18    11 
1     5  sand. 


20      0 


18 
1 

13 
3  sand. 

20 

0 

18 
1 

14 
2  sand. 

20 


18    14 
1     2  sand. 


20     0 

18~i3 
1     3  sand. 


20      0 


Elera- 
tion. 


Recoil. 


0       / 
25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


I 


Wini 

aDddi- 
lectiaD. 


6 


6 


6 


6 


6 


6 


e 

a 
I 


A 


TARGET. 


No.  of  round. 


Range. 


300 
310 
311 
312 
318 
814 
315 
316 


Yard*. 
2,751 
2,760 
2,780 
2, 527 
2, 752 
2,760 
2,8.'i5 
2,875 


Devia- 
tion, 
right. 


Yard*. 
32 
32 
33 
76 
34 
37 
39 
41 


Greatest  range %^ 

Least  range 2,587 

Dispersion  in  range '. ^ 

Greatest  lateral  deviation  from  plane  of  fire I  —      ^ 

Leoat  deviation  from  plane  of  Are ** 

Lateral  dispersion .-. ^ 
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Jrsenat,  at  Sandy  Book,  N.  J,,  January  16^  /yPi— Continued. 
acenrAcy  of  mortar.] 


Time 

of 
lliglit. 


Speciid  remarks  about  each 
as  effect  on  piece,  actton  c 
mechanism,  consiunption  o 
soimd  of  projectile  in  flighi 
ing  of  fragments,  etc.,  an 
logical  data. 


j  Mortar  mounted  on  new  fflcperimental  steel  carriage 

I      made  at  Water vliet  Arsenal.    Cannon  friction 

primers  (experimental),  with  spiral  serrated  whre, 

8€e4.         March,  1890. 

Lost. 


Lost. 


Lost. 


Lost 


,16 


LoRt. 


-15 


16 


Lost. 


15* 


Fired  down  the  beach.    Aimed  at  center  of  1-mile 

target. 
Recoil  restrained  by  ZJ'inch  rope  arranged  as  In 

previous  firing.     lEtope  4|^ow«l  recoil  of  6  feet. 


Mortar  sighted  bj  Lieut.  O.  M.  Llssak,  O.  D. 


TARGET. 


Mortar  tipped  forward  on  &  i 


Location  of  shot  could  not  b 


Location  of  shot  could  not  b 


Fall  of  projectile  observed   i 
Maloney,  ordnance  depart  i 


No.  of 
round. 


309. 
310. 
311. 
812. 
313. 
314. 
815. 
816. 


Bange. 


Tarda. 
2,751 
2,780 
2,760 
2,527 
2,752 
2,760 
2,835 
2,876 


22,020 


Lateral 
devia- 
tion 
from 
plane  of 
fire, 
right. 


Yard*. 
82 
32 
33 
76 
84 
37 
89 
41 


824 


From  center  From  center 


of  impact, 
longitudi- 
nal. 


YdB. 


Yds. 
t    L5 


7.6 
7.6 


7.6 

82.6 

122.6 


227.6 


1225.5 
.6 


227.6 


of  impact, 
lateral. 


Bight. 


Yards. 


35.5 


.5 


86. 


Left. 


Yds. 
8.5 
8.5 
7.5 


6.5 
3.5 
L6 


36. 


Mean  range 

Mean  lateral  deviation  flrom  plane  o 

fire : 

Mean    longitndinsl   deviation  fton 

center  ofimpact 

Mean  lateral  deviation  from  oente 

of  Impact 


22,020  ^8=r2,752.6         324<^8«40.05         455 '•^Sik  60.875 


72'^8«*a 


\' 


'kt 
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Record  of  firing  tcith  S.C-inch  B,  L.  field  mortar  («<«eOi  ^^-  ^t  ^otorrlid 

[Ol^eci  of  firing  to  t«ii 


Date. 


1891 


Jan.  16     A.  M.  I 


Ko. 

of  ae- 
riea. 


Powder. 


•No.  of 
Are. 


1 1 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


819 


320 


321 


322 


323 


324 


325 


326 


327 


328 


Kind. 


i 

I 


m 


•l 


■ 


-*3 

a 

o 

9 


Weight. 


Pound*. 
1 


Projectile. 


Kind. 


>     A 


Si 

Si 

hi 

e 

-a 


CO 

Si 


I 


Weight. 


Klera- 
t-Rin. 


Lb9.  Oz. 
18    14 
1     2aand. 


O         I 

30    00 


20 


18    lb 
1     1  ttand, 


20 


18    13 
1      3  Mnd. 


20 


19 
1 

0 
Oaand. 

20 

0 

18 
1 

14 
2  9and. 

20      0 


18    13 
1     3  sand. 


20 


1=: 


18    14 
1     2  Band. 


20 


18    13 
1      3  sand. 


20 


18    la 
1     3  sand. 


20 


!  18    14 

I    1     2  sand. 

'  20      0 


30    00 


30    00 


L 


00 


30    00 


30    00 


30    00 


30    00 


30    00 


30    00 


RecoiL 


Wtod,  I 

and  of-  ' 
xW/tion. 


FteU 


6 


6 


§ 


t 

S 


to 


I 
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Arsenal,  at  Sandy  Hook.  JV.  J.,  from  January  16,  f891 — Continued, 
accuracy  of  mortar.] 


Time 

of 
flisht. 


See*. 
LoBt. 


Lost. 


Lost. 


Lost. 


Lost. 


17 


Hortar  moaoted  on  new  experimental  mortar  carriage 
made   at  WatervUet   Arsenal.    Cannon  friction 
primers  (ezperbnental),  with  spiral  serrated  wire, 
March,  1880. 


17J  I 


17    , 


Lost. 


17 


Fired  down  the  beach.     Aimed  at  center  of  1- 

mile  tarj;et. 
Recoil  restrained  by  2|*inch  rope  arrueed  as  in 

previous  firing.    Kope  allowea  recoil  of  6  feet. 
In  rounds  319  to  324,  inolnsive,  and  826  to  328,  in- 

clnsiTe,  the  location  of   shots  could  not  be 

found. 


^f ortar  sighted  bv  Lieut.  0.  M.  LissalE,  O.  D.  FaU 
of  projectile  observed  by  Corpl.  Maloney,  ord« 
nance  detachment.  8top«waton  held  by  Corpl. 
Maloney,  ordnance  detachment. 

Firing  conducted  by  Lieut.  O.  M.  Lisaak,  O.  D., 
assistant  proof  ofilcer. 


Special  remarks  about  each  fire,  sndi 
as  effect  on  pieoe,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  prqjeotUe  iji  flight,  scatter* 
ing  of  finagmenta,  etc.,  and  metro* 
logical  data. 


First  primer  failed. 


Ranee,  2,933yards ;  deviation,  49  yards 
rignt. 
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Record  o/JLi-ing  tcith  3.6'ifich  B.  L.  field  morter  (steel),  Xt^.  1, 

[Object  of  firing,  to  lort 


Date. 


1891. 


Jau.    20 


1 


of  iw» 
lien. 


Pffwrter. 


Xo.of 
fire. 


C     M 


97 


A.  Jn. 


98 


99 


JOO 


101 


102 


103 


104 


105 


106 


107 


108 


100 


110 


329 


Pwjjectile. 


Kind.     Wf^iglit.  '    Kind. 


sao 


331 


832 


833 


334 


335 


336 


837 


838 


330 


340 


341 


342 


343 


g 

MM 


o 


a 

& 

txi 


1 


o 


-a 

s 
c 

H 

i 

0 

e 

S3 

.a 

CO 


0 


9 

s 


.2* 


t- 
9\ 


Wttight. 


tion. 


I  Lbt.  Oz. 
19      1 

16  sand. 


20      0 


19      1 

15  sand. 


i- 


20      0 


I 


19      4 

12  sand. 


20 


19      2 

14  sand. 


20 


19      4 

12  sand. 


45    90 


30    00 


( 

atmetii- 

anddi- 


JVr#. 


35    00 


20      0 


19      1 

15  sand. 


20     0 


19      1 

15  sand. 


20 


19      1 

15  sand. 


20 


19      1 

lb  sand. 


20 


18    12 
1     4  sand. 


20 


18    13 
1     3  sand. 


!   »: 


20 


18    12 


i     1 


4  sand, 


i  20      0 


40    00 


40    00 


30    00 


35    00 


45    00 


45    00 


45    00 


1«    12 
1     4  sand. 


45    00 


45    00 


20      0 


19 
1 


0 

0  sand. 


45    00 


20 


19 
1 


0 

0  sand. 


ao    0 


45    00 


10  i 


12 


12 


14 


14 


8 


8 


9 

o 

fl 
0 

S3 

a 


t 

•0 

S 

Ji 

M 

I 
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WatervUet  Areenalf  at  Sandy  Hookj  N.  J,,  January  BO,,  1891. 
aooora<7  of  mortar.] 


Time 
of 

1 

Special  remarkH  about  each  fire,  such 
as  effect  on  piece,  action  of  breeoh 
mechanism,  consumption  of  powder 
«ound  of  projectile  inflight,  scatter- 
ing of  ft-agments,  etc.,  and  metro- 
logical  data. 

Lost. 

> 

Mortar  moanted  on  new  experimental  steel  car- 
riage made  at  Watervliet  Arsenal.    Cannon  fHo- 
tion  primers  (experimental),  with  spiral  serrated 
wire,  March,  1890. 

• 

1 
1 

Sighting  shot. 

19 

Sighting  shot    First  primer  failed. 

22 

/ 

Sighting  shot.    Three  primers  failed. 

2i 

Sighting  shot.    Pioc«  of  unbumt  car- 
tridge bag,  not  holding  fire,  found  in 

muzsle. 

1 

20 

- 

Sighting  shot. 

23 

\ 

Sighting  shot. 

27 

' 

Sighting  shot.     Range,  3,181   yards  i 
aeviation,  34  yaida,  left. 

Lost. 

Direction  gi^en  by  wooden  strip  nailed  on  plat- 
form. 
>  Fired  down  the  beach.                                             < 

The  deviation  is  taken  firom  a  line  jMurallel  to  the 
line  of  fire. 

Sighting  shot. 

Lost 

. 

Sighting  shot.    Mortar  tamed  OTer. 

24 

26 

>. 

26 

1 

27 

Bango,  3.855  yards ;  dsTladon,  5  yarda, 
right. 

27 

Lost. 

Ranjret  8,307  yardsi  derlatlon,  8  yarda. 

1 

Btcord  of  firing  rif  A  .iJl-inch  11.  L.  field  mvrtar  (<fael),  A'o.  J,  W4imXiil 
[OUwt  of  flriift  ■•  w 


No. 

'Stt. 

Po«il*r. 

r'^H'oa^         \                    ;  ,n^ 

I>ate. 

ofae. 

u^^  «"n.  -;^^- 

ri«. 

Kind.  .  WriBlit. 

KM.    I      Weight. 

nrt-L 

mi. 

/••tuiuU. 

./.*..  «I. 

1 

Ill 

Ml 

1      i^HoA. 

1 

lis 

US 

llTii 

ti   00 

, 

11 

1        SUDd. 

20      0 

US 

SM 

ii 

7 

1    «uiid. 

1* 

'Zj 

lU 

M7 

1 

I  'j  Ij^j 

«s  00 

' 

3 

2«      0 

US 

348 

f 

'l    'l«nd. 

40    00 

'" 

349 

1 

M      0 

40    00 

10 

J 

S 

117 

B&O 

B 

i 

'l7^ 

40    OD 

10 

1 

1     i«u.d. 

1 

s 

i 

I 

Jan.  20 

A.U. 

« 

i 

lis 

351 

1     luud. 

40    00 

10 

I 

„. 

8&2 

3 

1 

in 

40    03 

10 

1 

a 

1 

M 

^ 

_?^; 1" 

1» 

131 

SG3 

i 

I, 

i 
1 

1 

'l     i»Uld. 
20      0 
I      OMiid. 

40    00 
40    00 

10 
10 

122 

3SS 

40    00 

1 

a 

20      0 

m 

«5fl 

llTii            l40    DO 
I    1      2  sftDd.  1 

10 

» 

» 

Inl              40    OO  '■         10 
1     1      1  sand. 

20      0 

1 

1 


Bteord  o/JMng  teith  3.6-iiKK  B.  L.  field  mortar  (*teel),  }To.  I,  R'aterrfU 
[OlilHt  of  Arlog,  to  Ml 


-      Poird^r. 

pita«ni«. 

"1 

Mo. 

Bra. 



■wl 

DHt*. 

urax- 

liOB. 

Becoil. 

Kind. 

W..IBU. 

Kind. 

Weight. 

«r 

18*1. 

j^««d*. 

Lbt.  Oz. 

i«l. 

IM 

JSS 

r^- 

1 

iSiuil. 

Ju    0 

1 1 

ua 

3S    00 

1     ;j>uid. 

20^0 

1!7 

SSQ 

i 

1      itaiiA. 

35    (W 

■ 

128 

i 

1 

i 

Tl..-; 

3&    «« 

»<B 

i 

1      4  Kunil. 
»      0 

ss  00 

1 

3 

2 

MS 

i 

S 

^ 

1      3.«»]. 

s 

Jin.  20 

P  M 

1 

1 

^    - 

3 

i 

111 

1 

35    00 

s 

0    ISmdiI. 

% 

2 

1 

M~i 

■ 

3SS 

n 

35    00 

t- 

1      OhuuI. 

1 

u 

i 

20      0 

MS 

1 

35    00 

g 

-0      SMud. 

£ 

1 

1      Ulc«L 

S 

20      0 

1 

387 

!"m  is 

u  00 

1        1  lUld. 

lo"* 

US 

308 

1      O-und. 

35    00 

20      0              1 

19       1               ''■»    W\            • 

1 

0    IB  Mnd.  1              ] 

:! 

1 

■ 

fl 
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Arwnalf  at  Sandy  Hook,  N,  J,,  January  20^  1891 — Coutiauecl. 
accuracy  of  moHur.] 


Time 

of 
flight. 


Sect. 
Lust. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


CannoD    friction  primers    (oxporiraental),    with 
spiral  serrated  wire,  March,  1890. 


Special  remarks  about  each  fire,  such 
sa  effect  on  piece,  action  of  breeoh 
mechanism,  consumption  of  powder, 
sound  of  prqjectile  xn  flight,  scatter- 
ing of  fragmenta,  etc^  and  metro- 
logical  data. 


/        ctf 


Sighting  shot.    Bange.  3,281  i'ards ;  yle- 
viation,  35  yards,  foii 


Direction    given    by  wooden  strip  nafled  to 

platform. 
Fired  down  the  beach. 
The  deviation  is  taken  from  a  line  parallel  to ' 

the  line  of  fire. 
Recoil  restrained  by  2jhinch  rope  arranged  as 

in  previous  firing.    Kope  allowed  reocul  of  0 

feek 


Range,  3,263  yards ;  deviation,  35  yards, 
Range,  3,24»  yards ;  deviation,  49 yards, 


Vent  shield  bent  by  discharge; 
ntraighteiiodby  hand.  Range,  3,200 
yards;  deviation,  38  yards,  left. 


Range,  3,306  yards ;  deviation,  29  yards, 


Range,  3,lBOyardB;deviatiofi,  44  yards 
left. 


Ranee,  8, 187  yards ;  deviation,  80  yards, 


Record  o/  fiHng  tcUh  S.6-inck  B.  L.JMd  tnartar  (tietl),  So.  1, 

(Object  or  npiiig.<.t«« 

Powder, 

PrtJeotUe. 

No. 

Wind,  , 

No.o( 

E)»T.. 

KhoU. 

Rml*. 

•^S.'' 

" 

Kind. 

Wflglit. 

KlBll. 

Wright. 

trttba.'. 

18S1. 

Fauttdt. 

£*j.O«. 

o        . 

Ftl. 

1 

m 

»70 

13    e 

W    00 

1 

13. 

m 

IVlUUld. 

30    00 

20      0 

10    : 

30    00 

uumd. 

1*0 

S7» 

1 
S 

20      0 

"le    i 

30    00 

1 

i 

3 

1 

§- 

-^~         1 

B 

til 

J 

la    2          w  00 

2 

1 

J«i.  SI 

A.M. 

3 

20      0 

i 

1 

142 

30    00 

a 

IJlUld. 

i 

5 

m 

» 

1 

lywnd. 

30    00 

1 

s 

20      0 

lU 

377 

12  mud. 

3D    00 

20'     0 

20      0 

SO    00 

^ 
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Watertlict  ArsemM,  at  Sandy  Mook,  N.  J,,  January  £1,  1801. 
accuracy  of  mortar.] 


Time 

of 
flight. 

Special  remarl 
as  effect  on 
mechaniHra, 
sound  of  pro! 
ing  of  fragv 
logical  data. 

89C9. 

Lost. 

Cannon   friction  primers   (experimental),    with 
spiral  serrated  wire,  March,  1890. 

Range,  3, 176  yi) 

Lost. 

Ran£B,  3,144  ya 

Lost 

^ 

First  primer 
broken. 

Lost 

Range,  3,207  yi 

1 

Lost. 
Lost. 

The  deTiation  is  taken  fr^maline  parallel  to 

the  line  of  fire. 
>  Fired  down  the  beach.                                           ' 
In  the  ronnds  where  no  range  is  recorded  the 

shots  were  lost. 

Range,  3, 179  y  4 

First  primer  fi 
deviation,  6( 

Lost. 

Lost. 

* 

Lost. 

Ifortar  siishted  by  Lient.  O.   M.  Lissak,  0.  D. 

Fall  sf  projectile  obflerved  by  Corpl.  Alward, 
ordnance  detachment. 
Firing  conducted  by  Lieut  0.  M.  Lissak,  0.  P., 

assistant  proof  officer. 
Mortar  star  ganged  after  round  378,  January  30, 

1891,  by  Lieut.  0.  M.  Lissak,  ().  D. 

Range,  8,073  y 
left. 

WAR  91— VOL  lU- 


44 


i 


rik 


[0^)ect«rariiMt»M 


"™-  "  I  Klsd.     WcMiht.      Ki»d.    ; 

,"  ^"1     '      i      i 


0  Includiiig  Hmd. 
fl  inelading  tand. 
Oincladingmd. 


0  isclndlni!  und . 
0  tDcladfnj;  sand. 


No. 

ofroimd. 

1   lUnjp.. 

:    kZ 

DeriMioD 
rluht. 

41 

raHt 

Qr»t«t  devlmtloii  from  plur 
Leut  devliIlcHi  from  pUoe  of 

na.... 
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fFalervliet  Arsenal^  at  Sandy  Hook,  N.  J.,  February  5,  1891. 
accnracy  of  mortar.] 


Wind, 
Htreujirth 
and  di-  1 
rectioD. 


u 
o 

9 

B 


a 


I 

S 

2  ' 


Mortar  mounted  on  experimental  steel  car- 
riage made  at  Watervliet  Arsenal.  Cannon 
friction  primers  (experimental),  with  spiral 
serrated  wire,  March,  1890. 


Direction   giron  by  wooden  strip   nailed 
on  platform. 

Firea  uuwn  the  beach. 

Recoil  restrained  by  2^inch  rope  arranged  < 
as  in  previous  firing.    Rope  allowed  re- 
coil of  5  feet  and  2  inches. 

V^ont  shield  bent  by  disoharge. 


Mortar  sighted  bv  Lient.  O.  M.  Lissak.  O.  D. 
Fall  of  projectile  olMierved  by  Lieut.  W.  W. 
Gibson,  O.  B. 


Si)ecial  remarks  about  each  fire,  such  as 
eft'ect  on  piece,  action  of  breech  mechan- 

•  ism,  consamptlon  of  power,  sonnd  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrological  data. 


Sighting  shot.    Range  aboat  2,700  yards. 


Sighting  shot.    Strnck  ^00  feet  to  left,  and 
loo  feet  in  rear  of  3,000-yards  target 


Sighting  shot.  Struck  250  yards  in  rear 
of  target  and  18  feet  above  high- water 
mark.  Line  of  fire  moved  farther  to  the 
right 

Sighting  shot.  Struck  200  feet  in  rear  and 
So  feet  to  right  of  S.OOO-yards  target.  Line 
of  fire  moved  to  the  left 

Sighting  shot.  Range,  3,047  yards.  Devi- 
ation from  line  of  hre,  39  yma,  right. 


TAJIGET. 


No.  of 
round. 


384.. 

385... 

:m... 

387... 
388... 
389... 
390.. 
391.. 
392.. 
393.. 


Range. 


Yards. 
3,061 
3,057 
3,086 
3,140 
2,975 
u,  OHV 
3,121 
3,096 
3,055 
3,135 


30,825 


Lateral  Fromcen- 
devia-     ter  of  im- 
tion      Pa«tilongi 
from   I    tadinal. 
plane  of - 
fire, 
right. 


Tards. 
46 
43 
41 
41 
45 
44 
43 
38 
36 
45 


Yds. 


422 


3.5 
57.5 


16.5 
38.5 
13.5 


27.5 


52.5 


182.0 


182.0 


From  center 

of  Impact, 

lateriU. 


Right 


I'd*.  Tardt. 
21.5  ;  3.8 
25.5  I  .8 


107.5 


2.8 

1.8 

.8 


2.8 


Yards. 

Mean  range  3,082.5 

Mean  lateral  deviation  from  plane  of 

1.2         fire 42.2 

1.2  ;  Mean  longitudinal  deviation  ftromcen- 

ter  of  impact 30. 4 

—   Mean  lateral  deviation  fh>m  center  of 

impact 2.56 

4.2  , 
6.2 


12.8     12.8 


30,825  +  10  =  3,082.6 


422  +  10  =  43.2 


364  +  10=36.4 


25.0  +  10  =  2.53 
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Record  of  firing  with  S.S-iHoh  B.  L,  field  mortar  (steel),  Xo  1,  Waterrliel 

[Olueot  of  flrxBg,  to  tert 


TA 


RbET. 


Bate. 

No. 
of  ae- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleva- 

Beoofl. 

1 
Wind. 

stmiffth 
andai- 

rectioB.  , 

r 

Kind. 

r 

WMght. 

Kind. 

Weight 

tion. 

1891. 

P.  M. 

.    156 
157 
158 
159 
160 
161 

162 

163 

164 

165 

394 
395 
896 
397 
396 
399 
400 

401 

402 

403 

404 

« 

§ 

1 

1 

• 
• 

• 

s 

s 

m 

• 

M 

JO 

1 

s 

Pounds, 
1 

1 

1 

1 

1 
1 

1 

I 
1 
1 

1 

• 

a 

• 

3 

S 
s 

I  ■ 

1 

5C 

4 

LbM.Oz. 

19  1 

15  sand. 

20  0 

19      1 

15  sand. 

o       * 
40    00 

40    00 

Ft.  In. 

5      2 

5      2 

f 

I 

t 

• 

U 

a 

0 

§ 
1 

S 
i      1 

1  : 

1  ' 

1 

i 

20      0 

"19      ^1 

15  sand. 

1 
40    00       5      2 

1 

1 

20      0 

19      1 

15  sand. 

40    00 
40    00 
40    00 
40    00 

5      21 
5      2 

i  »   = 

5      2 

20      0 

Feb.     5 

19  1 

15  sand. 

20  0 

,  19      2 

1         14  sand. 

«)      0 

19      3 

13  sand. 

20      0  . 

1 

1 
40    00       5      2 

1 

40    00       5      2  ! 

1 

19      1 

15  sand. 

20     0 

19      2 

14  aaud. 

20      0 

1 

I 
1 

19      3 

13  aand. 

40    00  ■    5      2 

1 

; 

40    00       5      2 

'               1 

i 

20     0 

19      1 

15  sand. 

20      0 

1 
1 

No.  of  round. 


395. 
396. 
397. 
398. 
399. 
400. 
401. 
402. 
403. 
404. 


Yards. 
3,333 
3,146 
3,118 
3,135 
3,179 
3.094 
3,110 
3,118 
3,117 
3,291 


Devia- 
tion, 
right. 


Yards. 
56 
42 
42 
46 
43 
37 
35 
49 
47 
46 


rffrdt 

Greatest  range 3,531 

Least  range 3.  W* 

Dispersion  in  range 2M 

Greatest  deviation  from  planeof  fire *S 

Least  deviation  from  plane  of  fire 35 

Lateral  disperHion 21 
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Amenalf  at  Sandy  Hook,  N.  J,,  February  5, 1891 — Continued, 
acoaracy  of  mortar.] 


Mortar   xnoanted   on   experimental  steel  carriage 
made    at  Watervliet  Arsenal.    Cannon   friction 

5 rimers  (experimental),  with  spiral  serrated  wire, 
[arch,  1880. 


Fired  down  the  bea2^. 

Recoil  restrained  by  2iinch  rope  arranged  as  in 

previous  firing.    Kope  allowed  recoil  of  5  feet  2 

mclies. 


Mortar  sighted  hy  Lieut.  O.  M.  Lissah,  O.  D.  Fall 
of  projectile  observed  by  Lieat.W.  W.  Glbson,O.D. 

Firing  conducted  by  Lieut.  O.  M.  Lissak,  O.  D., 
assistant  proof  officer. 


Special  remarks  about  eaclrfire,  such  as  eflfeot 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and 
metrological  data. 


Sighting  shot.    Range,  3,167  yards;  deviation, 
I5y4urds,  right. 


TARGET. 


^o.  of 
round. 


396 

396 

397 

398 

399 

400 

401 

402 

403 

404 


Range. 

Yards. 
3,333 
3,146 
3,118 
3,135 
8,179 
3,094 
8,110 
3,118 
8,117 
8,291 

31,641 

Lateral  de, From  center 


viation 

from  plane 

of  fire, 

right. 


Yard*. 
56 
42 
42 
46 
43 
37 
35 
49 
47 
46 


of  impact, 

longtta- 

dinaL 


Yd*. 
168.9 


14.9 


126.9 


Yd». 


18.1 
46.1 
29.1 


70.1 
54.1 
46.1 
47.1 


From  center 

of  impact, 

lateral. 


Right. 


Yard*. 
11.7 


L7 


4.7 
2.7 
1.7 


443   310.7   310.7 


22.5 


wt^ft. 


Yd*. 


2.3 
2.3 


1.3 
7.3 
9.3 


22.5 


Yard*. 

Mean  range 8,164.1 

Mean  lateral  deviation  firom  plane  of 
fire 44.8 

Mean  longitudinal  deviation  firom  cen- 
ter of  impact 62, 14 

Mean  lateral  deviation  fh>m  center  of 
impact 4.5 


31,641 -i- 10  — 3.164.1 


443  +  10  —  44.3 


U21.4  4-  10  —  62.14 


45  -«-  10  =  4.5 


G04 
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Recwrd  of  Urim^  ariUk  S.^Uimdk  B.  L,JUld  moti^r  {•irrl\,  S:  U 

(Olucrio/  firing.***"' 


JM^ 


No.  K«. 
ofse-  of 
flre. 


Ptevder. 


ProJcctiteL 


t 


I 


Kiod.      Wc^bt.      KlBd. 


Weigbt. 


U9L 


Feb.   10     A.  If 


•  ' 


405 


406 


Feb.  10.     P.  yL. 


106 
107 
lOH 
109 
170 
171 
172 
L'  173 
I  174 
175 


407 
406 
400 
410 
411 
412 
413 
414 
415 
416 


0 

s 


s 


■a 

a  . 


■  I 


>2 


a 


a 

9 


I 


No.  of  roondfl.         Kanj;o. 


l>evi». 

tiuii, 

right. 


407. 
408. 
409. 
410. 
411. 
412. 
413. 
414. 
41u. 
416. 


Tardn.    . 

3,l>74 
2.960 
2,976, 
2.977 
3, 054 
2. 933 
2, 947 
3. 019 
3,  «72 
2,991 


TardM. 
25 
37 
42 
43 
53 
16 
42 
27 
18 
31 


1 

S3 

¥ 

1  .j 

'51 

C-  o 

l&i 

.  J 

X 

Xftft.  Qc 

10      4 
'  W 

ao    0 


10 

I   1 


0 
0 


o 
45 


3t    M 


20 


I 


1 

1 

I 

1 

1  > 
1 

1 ; 

•i 

1 

i! 
1 


is, 
ex 

»» 
O 


I    20      0  iacludioir  sABd.    M    M 


20     0  incloding  mind. 


20     0  inelnding  aaad. 


20     0  iBeladins  Mad. 


20     0  indoduig  sdBid. 


20  0  iDcluding  Mud. 

20  0  including  oand. 

20  0  inelading  aand. 

20  0  including  urnd. 


20     0  including  aaud. 


30 

00 

30 

00 

30 

00  • 

.30 

00 

30 

00 

30 

00 

'  30 

00 

l» 

00 

30 

00 

TARGET. 


I 
7 
7 

I 

7 


Yard*. 

Greatest  range 3,074 

Least  range 1183 

DisperHion  in  range 141 

Greatest  deviation  fn>m  plane  of  fire ^ 

Lea«t  deviation  from  pLajie  of  fire K 

Lateral  dispersion , S7 
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Wat^rvliet  Arsennl,  at  Sandif  Hook,  N.  J.,  February  10,  1891, 
aocaracy  of  mortar.] 


Wind. 

StlTll^fth 

aii<l  di- 
rection. 


3 

o 

t 
S 

u 

I 

(Si 


Time 

of 
flight. 


8ee$. 


Lost. 

Lost. 
19 
19 
19J 
19 
19 

m 

0) 
19i 

Lost. 


Mortar  mounted  onoewexperiroenta]  steel 
carriage  made  at  Watervliet  Arsenal. 
Cannun  friction  primers  (experimental), 
with  spiral  senmed  wire,  March,  1880. 


Powder  pat  np  in  two  cartridges  of  8 
ounces  each. 
.  Fired  down  the  beach. 

KecoU  restrained  bv  2^-inch  rope  ar- 
ranged as  in  preTlous  firing.  Rope 
aUuwed  reooil  of  7  feet. 


Special  remarks  about  ea 
as  effect  on  piece,  acti 
mechanism,  consnmpti( 
sound  of  projectile  in  fl 
ing  of  f^a^rments,  etc., 
logical  data. 


Sighting  shot, 
not  be  found. 


Location 
Recoil  v 


Sighting   shot.     Range, 
aeviatiou,  right,  37  yai 


Two  primers  failed. 


Mortar  sighted  by  Lient.  O.  M.  Lissak,  O. 
D.  FalTof  projectile  observed  by  Lient. 
W.  W.  Gibson,  O.D. 


Vent  shield  broken. 


TARGET. 


No.  of 
rouitd. 


407. 
408. 
409. 
410. 
411. 
412. 
413. 
414. 
415. 
416. 


hUkwiefi 


r^ateral 
dovia- 
tion 
from 
plane 
of  fire, 
right. 


Yards. 
8,074 
2,060 
2,976 
2.977 
3,054 
2,933 
2,947 
3,019 
3,072 
2,991 


Yards. 
25 
37 
42 
43 
53 
16 
42 
27 
18 
31 


From  center 
of  impact, 
longitu- 
dinal. 


30,003  .        334 


Yds. 
73.7 


53.7 


18.7 
7L7 


Yds, 


40.3 
24.3 
23.3 


67.3' 
63.3 


9.3 


217.8  |217.8 


From  center 

of  impact, 

lateral. 


Right. 


Yards. 


3.6 

8.6 

9.6 

19.6 


8.6 


60.0 


Left. 


Yds. 
8.4 


17.4 


6.4 

16.4 

2.4 


60.0 


Mean  range . 

Mean  lateral  deviation  from  pit  \ 

fire 

Mean  longitudinal  deviation  froi 

ter  of  inipact 

Mean  lateral  deviation  firom  ceo  i 

impact 


30,003  +  10  =  3000.3 


334  ^  10  --  33. 4 

« 


436.6 -ir  10  =43. 66 


100 


COG 
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Kecm^  •/' .•>i»jt  inlft  .^«v«««4  it  L.  Md 


V»f#rf >.  AV  f    Wmkr^ki 


(OMtct«r 


rtrsk 


Pv^i^lalr. 


KiwA      U>i^|it 


l;f»l 


41 


f>mm4s 


u 


35    «» 


4!> 


36  m 


At* 


4tV 


2 


«:       JS 


.* 

»    4 


:4 

3»    * 


3k    t 


s  m 


»  m 


JS  «» 


tv>.  :,    r  M 


:"»      c» 


<:^        .« 


14 
3f      # 


.^ 


2i     ♦ 


21.     f 


5.     I 


S    «» 


I 


:"•*     o» 


s      ^- 


3r     I 

I      I 


!«.      t 


SI      4 


ErcoTd  0}  firing  aitk  S.e-inck  B.  L.  JUld  nwrter  f.leei ), 

V0.  /,  WatertliH 

[Ol4fectorarln|.U>(«t 

^  : 

Powaer. 

Wtoi. 

° !»-  "^ 

1 

KiQd. 

W,.i,;l,t. 

Kind. 

W,.[gll(, 

Moliun. 

,». 

1 
182       428 

^ 

J'uu.ub. 

^ 

m  niiiid. 

2J     00 

-, 

'" 

% 

' 

■a 

1 

IB    2          1  as   M 

14  >aud. 

' 

9 

F«b.   IQ 

P.U 

^■^ 

1 

i 
1 

k| 

1 

185       133 

J 

1 

, 

•     "  ™"'- 

^ 

No-ufroimd, 

tHlBhl.|L.ft. 

4n 

Tonb. 

Tardt. 

} 

V 

'i' 

E^ElS^f ::::::::::;:;:::::;:::;;::::::;:::::  IS 

JS IS! 

^ 


Bt<:OTd  of  firing  mith  J.frinck  B.  L.  field  nortar  (tteel),  Ao.  1, 
lOhitxl  ot  flriBE,  to  teat 


Is 


0  IfiOludlD^  OUUj- 

ainclndliig»n<<. 
OiuclndiDG  uad. 


So.  of  round. 

B«ig«. 

BbvU- 

tton, 
right. 

Tardt. 

IS 

3,3*3 

IS 

i 

Tardt. 
M 

n 

ttS 
»4 

>» 

100 

rarii. 

OnuitHt  devlition  from  plan*  of  refereoc 

702 
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Record  of  firing  icithS.S'inck  B.  L,  field  moriar  {»iee1),  Xo.  1, 

[Ol\}ect  of  firing,  to  tent 


Date. 


1891. 


Feb.    12 


A.lf 


Powder. 


Projectile. 


No. 

of 

fire. 


Kind.       Weight.       Kind. 


446 


447 


448 


449  ; 


450 


451 


452 


453 


454 


455 


456  ' 


457 
458 


459 


480 


CI 

g 


a 

u 


^ 


4^ 

o 


Pounds. 
1 


1 
1 


2S 

o 


I 

6 

hi 

9 
P. 
K 

a 


» 

S 


Weight. 


Lba.  Oz. 
19      2 

14  sand. 

20 

0 

19 

6 
10  Band. 

20 

To" 

0 

9 

7  sand. 

20 

19 

0 
4 

12  8ADd. 

20      0 

19      4  I 

12  sand,  i 


20 


19      9 

7  sand. 


20      0 

19      1 

15  sand. 


20 


19 


11  sand.  I 


20      0 

19      5 

11  saiul. 


20 


19      3 

13  sand. 


20 


19      5 

11  sand. 


20 


^20 


19      1 

15  sand. 


20 


19      3 

13  sand. 


20 


19     1  sand. 
15 


20 


*jQclndingsand| 


Wind. 

•a;:;'- !  Kecoa. 

anddi. 

recUon. 

o      / 

Ft€t. 

0    00 

f 

0    00 

0    00 

0    00 

0    00 

0    00 

• 

t 

0    00 

■•••*••• 

a 

at 
m 

s 

Oft 

0    00 

a 

1 

0    00 

s 

0    00 

i 

PR 

0    00 

6 

0    00 

8 

0    00 

8 

1 

0    00 

8 

0    00 

8 

' 

REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


WaferrJiet  ArBenalf  at  Sandy  HooJCf  N.  J.,  Februarif  IS,  1891. 


accuracy  of  mortar.] 


Special  remarks  about  each  fire, 
as  effect  on  piece,  action  of  bi 
mechauism,  conRumptioD  of  x>oi 
Bound  of  prqieotile  in  flight,  soc 
ing  of  fragments,  etc.,  and  meti 
icai  data. 


Mortar  monntod  on  new  experimental  Mteel  carriage  made  .it 
Watorrliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


New  vent  shield  fitted  to  mortar  before  this  firing. 
Recoil  restrained  by  24-inoh  rope,  arranged  as  in  previous 

firing. 
>  Fired  mto  field  butt. 
Mortar  carriage  standing  on  platform  of  3-inch  spruce 

plank,  16  feet  long,  and  inclined  upward  to  the  rear  at  an 

angle  of  11  degrees. 
Powder  loose  in  chamber. 


Mortar  turned  over    on  right 
Rope  allowed  recoil  of  6  feet. 


Rope  allowed  reoofl  of  8  feet. 
Mortar  turned  over  ou  left  side. 


EEPORT   OF   THE   CHIEF    OF    ORDNANCE. 

Record  of  JirUg  Kith  SM-Uck  B.  L.  fitld  utortar  (./.el),  -Vo.  /, 
tObJert  of  Urtng,  to  tMt. 


Powlflr 

PimHtUs. 

uIh- 

at 

B«>1L 

Weight. 

.      , 

1 

•3 

^ 

|l 

1 

30      0 



we 

^ 

' 

lis 

1        O.Mld, 

1  »     0 

ao  CO 

7 

1«6 

W7 

1 

^         |2U      UlDoliKliiiEiiimd.    !0    M 

7 

Feb.   IB 

A.  U. 

!^ 

408 

S, 

ll 

1  20      0  including  sand.    30    00 

j'm™  Including  «nd.    W    UO 

iiu 

.■?- 

7(1 

170 

411 

' 

ll 

■M       0  llldDdlDC  siftd. 

ao  00 

7  , 

412 

M 

Es 

'' 

172 

413 

.• 

1 

^-s 

20      OlaoludlngHnd. 

30    tM 

414 

1 

^ 

2U      0  Including  und. 

30    00 

»..,„ 

nd*. 

rorii. 

■iB7e 

iiiii 
3!oie 

3,  DTK 
2,  Ml 

Tard: 

■a 

42 
42 

Tardi. 

DlapcniDii  In  niueii 

LeB«ldevf8tioDfroniplwi.(.f  a™ 

*lfl    ' 

W 
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fVatervUet  Arsenul,  at  Sandy  Hook,  N,  J.,  February  10,  1891. 
aocuracy  of  mortar.] 


TViml, 
strfii^rth 

aiiil  di- 
rection. 


3 

o 
.a 

n 

OS 


S3 

at 
t 

i 


Time 

of 
Bight. 


Sees. 


Lost. 

Lout. 
19 
19 

m 

19 
19 

}^ 
(») 
194 

Lost. 


Hortar  mounted  on  new  experimental  steel 
carriage  made  at  Watervlitft  Arsenal. 
Cannun  friction  pidmers  (experimental), 
with  spiral  serrated  wire,  Maroh,  1890. 


Powder  put  np  in  two  cartridges  of  8 

ounces  each. 
.  Fired  down  the  beach.  . 

Hecoil   restrained  by  2|inch  rope  ar-' 

ranged  as  in  previous  firing.     Rope 

allowed  recoil  of  7  feet. 


Mortar  sighted  by  Lieut.  0.  H.  Lissak,  O. 
D.  FaiTof  projectile  observed  by  Lieut. 
W.  W.  Gibson,  O.  D. 


SpeciAl  remarks  about  each  fire,  such 
as  etTect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  m  flight,  scatter- 
ing of  fragmenta,  eto.,  and  metro- 
lo^cal  data. 


Sighting  shot, 
not  be  found. 


Location  of  shell  could 
Kecoil  unrestrained. 


Sighting   shot.     Range,  3,U18  yards; 
aeviatiou,  right,  37  yards. 


Two  primers  failed. 


Vent  shield  broken. 


TARGET. 


roiu*«l. 


407... 

408... 
409... 
410... 
411... 
412... 
413... 
414... 
415... 
416... 


iiAUKh. 


Lateral 
devia- 
tion 
from 
plane 
of  fire, 
right. 


Yardg. 
3,074 
2,060 
2.976 
2.977 
3,054 
2.033 
2,947 
3,019 
3,072 
2,991 


YardM. 
25 
37 
42 
43 
!>3 
16 
42 
27 
18 
31 


30,003  ,        334 


From  center 

of  impact. 

longlta- 

dinal. 


217.8  i217.8 


From  center 

of  imiMbot, 

lateral. 


+ 

— 

Right 

Left. 

Yds. 

Yda, 

Yards. 

Yd». 

73.7 

8.4 

40.3 

3.6 

24.3 

8.6 

23.3 

9.6 

63.7 

19.6 

67.3' 

. . .  .^ . . . 

17.4 

S3. 3 

8.6 

18.7 

6.4 

71.7 

15.4 

9.3 

2.4 

60.0 


50.0 


Yardt, 

Mean  range 3, 000. 3 

Mean  lat^al  deviation  from  plane  of 

Are 33.4 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 43. 56 

Mean  lateral  deviation  firom  center  of 
impact 10 


30,003  +  10  =  3000.3 


334  ^  10  —  33. 4 


436.6 -»- 10  =  48. 56 


100  -h  10  =  10 
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Record  of  firing  with  S.G-inck  B.  L.  field  mortar  (iteel).  No,  1,  WaiervKH 

[Ofcjeeiof  Aiing,  to  twt 


Date. 


1891. 


Feb.  10    p.M 


So. 
of  He- 
riew. 


I 


Powder. 


No.  of 
tin*. 


Projectile. 


176 


177 


178 


179 


181 


417 


418 


419 


4'20 


421 


422 


423 


424 


Kind. 


Weight.  I    Kind.    '     Weight. 


425 


426 


180  '    427 


428 


d 

o 


3 


a 

o 

P 


Pounds. 

1 


/ 


LbB.Oz. 

'    19    2 

14  sand. 


s 

H 


9 


Klera- 
tioti. 


o       / 
35    00 


20    U 


19    : 

15  mumI. 


20    U 


19    » 

13  sand. 


20    0 


19    2 
14  sand. 


20    0 


19    1 

15  mind. 


20    0 


19    2 

14  sand. 


20    0 


id    1 

15  sand. 


20    0 


19    3 
13  sand. 


2€    0 


19    2 

14  sand. 


20    0 


19    3 

13  nand. 


2  J    0 


19    1 

15  sand. 


20    0 


19    3 

13  sand. 


,  20    U 


35    00 


35    00 


35    00 


35    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


} 


I    "WlBd, 
rvction. 


7     ^ 


u 

C 
JS 

9 

ss 

i 

i 


REPORT  OF  THE  CHIEF  OF  ORDNANC 

ArBmal,  at  Sandy  Hook,  N,  J.,  February  10, 1891 — Continued, 
aoemftoy  of  mortar.] 


Time 

of 
flight. 


8—. 


16 


17 


16i 


1«* 


l«f 


16i 


Hortar  moanted  on  new  experiiDeiitftI  steel  car- 
riage miide  at  Watervliet  Arsenal.  Cannon  fric- 
tion primers  (experimental),  with  spiral  serrated 
wire.March.  1890. 


l«i 


Powder  put  np  in  two  cartridges  of  8  ounces  each. 
Fired  down  the  beach. 

Recoil  restrained  by  2|-inch  probe,  arranged  as  in 
previous  firing.    JEU>pe  allowed  recoil  of  7  feet. 


Special  remart 
as  effect  on ; 
mechanism,  c 
sound  of  prqg 
Ing  of  fhigmi 
icaldata. 


Sighting  shot, 
not  be  founds 


Sighting  shot, 
not  be  found. 


Sighting  shot, 
not  be  found 


Line  of  Are  m< 
ing  shot.  1a 
be  found. 


Line  of  fire  m< 
ing  shot.  I 
tlon  right,  1 


Sighting  shot 
not  be  fonn 


Rope  slipp* 
turned  uvi 


"^-^'r' 

Fowder. 

Pr^«dl. 

^r 

Wind, 

IhlK 

1 

ReooU. 

Weljbt. 

iwUou. 

ini. 

lei     ta 

S 

rounA. 

S 

"    l*Mmd. 

29    «) 

fM. 

1 

S 

.i 

_= 

g 

iss  1  ua 

h. 

■ 

3 

"    Uund. 

25     00 

' 

9 

2t 

20      0 

^ 

Feb.  K 

P.M  . 

.«     «. 

3| 

. 

^ 

i             1&  HDd. 

»» 

. 

1 

u| 

' 

■ai    0 

1 

IBS      *32 

S 

, 

n«, 

S 

Detiatlod  from 
ptaneo/u™. 

Sight,  i   Lett. 

rordi. 

Ttrdt.\  Yardt. 

Tar^ 

I 

S 

ii 

'i' 



GrBiitMtde>ialioii  right.. 11 

431 alJio 

•m :  Si*« 
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EEPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  with  S. 6-inch  B,  L.  field  mortar  (steel),  Ko.  /, 

[Oljject  of  firing,  to  test 


Date. 


1|91. 


Feb.  11 


A.  M. 


No. 
otw- 
ries. 


Powder. 


186 


193 
194 

195 


433 


434 


435 


436 
4S1 


187  ! 

188  I  438 
1K»  439 
190  ,  440 


191  1    441 

192  442 


443 
444 

445 


I 


o 


to 
I- 


m 

M 

B 

a 

o 

a 
Q 


Pound*. 
1 


1 
1 
1 
1 
1 

1 

1 

1 
1 


a 

ft 

i 
s 


'9 
S 

u  «  o 
e  p^o 

3"^ 


/.6«.  Or. 
19    2 

6  lead. 
8  powder,  burvting 
charge. 


20    0 


19    5 

3  lead. 
8  powder,  bursting 
charge. 


20    0 


19    1 
15  sand. 


20    0 


20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including 

20  0  including  sand. 


sand, 
sand, 
sand, 
sand, 
sand. 

sand, 
sand. 

sand. 
Hand. 


Eleva- 
tion. 


45    00 


45  00 

45  00 

45  00 

45  00 

45  00 

45  00 

45  00 

45  00 

45  00 

45  00 


o      / 
45    00 


45    00 


.8 


o 


TARGET. 


KTo.  of  round. 


436 
437 
438 
439 
440 
441 
442 
443 
444 
445 


Bange. 


Yards. 
3,301 
3,257 
3,363 
3,253 
3,140 
3,413 
3,307 
3,258 
3,224 
8.298 


Devia- 
tion, 
right. 


Yards. 

90 

91 

100 

08 

94 

95 

90 

89 

101 

100 


Yards. 

Greatest  range 3,412 

Least  range • 3,140 

Dispersion  in  range 273 

Greatest  deviation  from  plane  of  reference lol 

Least  deviation  from  plane  of  reference 89 

Lateral  dispersion 12 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  tcOh  SS-inch  B.  L,  field  mortar  (steel).  No.  U 

[Oi^ect  of  rtring,  to  tmfc 


Dato. 


1801. 


Fob.    12 


A.1I 


Powder. 


No. 
of 
fire.  ' 


Projectile. 


t 


Kind.       Woight.       Kind. 


446    ^ 


447 


448 


449 


450 


451 


452 


453 


454 


455 


456 


457 

458 


459 


460 


C5 


I 


ft 


O 


80 

o 


P<mnd«. 
1 


1 
1 


o 
•J 


K 


•2 

a 


CO 


Weight. 


Kh'va- 
tion. 


TM.  Oz. 
19      2 

14  Rand. 


O        ' 

0    00 


20      0 


10      6 

10  nand. 


20      0 


19      9  I    0    00 

7  sand. 


0    00 


20      0 


19      4 

12  sand. 


20      0 

19  "~4 

12  sand. 


2U      0 

19      9 

7  sand. 


20      0 

19      1 

15  sand. 


20      0 


19      5 


11  sand. 


20      0 


19 

5 
11  Blind. 

20 
19 

0 

~3 
18  sand. 

20      0 

19      5 

11  sand. 


20      0 


20      0 


19      1 

15  sand. 


20      0 


19      3 

13  sand. 


20      0 


19     1  sand. 
15 


20      0 


'  Xnclnding  sand, 


0    00 


0    00 


Recoil. 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 
0    00 


0    00 


0    00 


Wind, 
•trenglh 
and  di- 
rection. 


Feet. 


6 


8 
8 

8 


8 


•    I 


o 

JS. 

a 

...» 
5 


I 


a 
.a 

i 
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703 


WatfrrHet  Arsenal f  at  Sandy  Hooky  X.  J.,  February  IS,  1891. 


accuracy  of  mortar.] 


Mortar  monntod  on  new  experimental  Mtoel  oarriage  made  nt 
Watorvliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


New  yent  shield  fitted  to  mortar  hefore  this  firing. 
Recoil  restrained  hy  2^inch  rope,  arranged  as  in  previous 

firing. 
Fired  mto  field  bntt. 
Mortar  carriage  standing  on  platform  of  3>inch  spruce 

plank,  15  feet  long,  and  Inclined  upward  to  the  rear  at  an 

anale  of  11  degrees. 
Fowaer  loose  in  chamber. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  conHumptlon  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrolog- 
ical  data. 


Mortar  turned  orer    on  right  side. 
Hope  allowed  recoil  of  6  feet. 


Rope  allowed  recoil  of  8  feet. 
Mortar  turned  over  on  left  side. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing' with  S,6-inoh  B,  L.  field  mortar  (steel)^  No.  1,  Watervliet 

[Object  of  firing  to 


No. 

of 
Are. 

Powder. 

Projectile. 

Elera- 
tion. 

Becofl. 

Wind, 

strength 

andai- 

rection. 

Date. 

Kind. 

Weight. 
Poundg. 

I 
1 

1 
1 

1 
1 
1 

1 
1 

1 

1 

1 

1 

1 

Kind. 

Weight. 

1891. 

Al.  df ..... .  • 

P.M 

461 
462 
463 
464 

465 

1 
I 

466 ; 

1 

467 

1 

1 
1 

468 

1 
469 

470 

471 

472 

473 

474 

475 

• 

§ 

.ss 

a 
a 

2 

• 
• 

■ 

M 

.* 

§ 

< 

• 

(M' 

§ 

"3 
3 

o 

■ 

a     < 

■s 

H 

• 
M 

J* 

1 

Shell  (banded),  experimental.    Lot  249. 

Lh$.Oz. 
19     6 

10  sand. 

O       t 

0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0    00 

Ftet. 
8 

8 

8 

9 

9 

I 
9 

1 
9 

1 

( 

9 

1 
1 

0 

1 
9 

9 

0 

9 

• 

9 

g- 

1 

J 
I 

\ 

s 
o 

i    i 

a 
■     1      ^l 

s 

I 

a 

E 

1 
• 

1 

1 

i 

20     0 

19      3 

13  sand. 

20     0 

19      5 

11  sand. 

20     0 

19      1 

15  sand. 

20      0 

Feb.  12 

19      2 

14  sand. 

20     0 

19     5 

11  sand. 

20     0 

19      4 

12  sand. 

20     0 

19      2 

14  sand. 

20      0 

19      1 

15  sand. 

20      0 

19      5 

11  sand. 

20     0 

19      4 

12  sand. 

20      0 

Feb.   12 

19      2 

14  sand. 

20     0 

10     2 

14  sand. 

20      0 

19      3 

13  sand. 

20     0 

19      3 

13  sand. 

29     0 
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Araenalf  at  Sandy  Hook,  y.  J.,  Ftbrnary  12^  1891 — Contiuued. 
xTOracy  of  mortar.] 


SpecUI  remiirkii  about  each  fire,  suoh 
as  effect  on  piece,  action  of  hreeoh 
meohanism,  oonsamption  of  powder, 
sound  of  prqjectile  in  flight,  scatter- 
ine  of  Aragmenta,  etc.,  and  Bietr<4og- 
icudata. 


Hortar  mounted  on  new  experimental  steel  eairiage  made  at 
Waterrliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


Powder  loose  in  chamber.    Fired  into  field  butt. 


Rope  allowed  recoil  of  0  feet. 


Mortar  tamed  orer  on  right  side. 


Mortar  turned  over  on  right  side. 


Mortar  turned  over  on  right  side. 


WAR  91— VOL  in — io 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE, 


Record  of  firing  with  S.S-iuck  B.  L.  field  mwriar  (9te€l)^  No.  1,  fT^UorvlUi 

[Objectof  Arinie,  to 


-«- r 

Bate.    1 

• 

1 

i  So. 

Powder.          I            Fn^Jectile. 

• 

KloTa.  j 
tion. 

O        ' 

0    00 
0    00 

Reeoa. 

1 
ff 

1 

Ftet. 

• 

• 

9 

9  ' 

1 

9 
9 
9 
9 
0 
0 
9 
9 
0 
9 

leetioB. 

;  of  ■ 

■  fire. 

1       : 

Kind.      Weight.      Kind.          Weight. 

'                                         1 

1891. 

1 

( 

1 

476 

t 

} 

1 
* 

1 

i 
'  Pounds.  [ 

1 

1 

LlfB.Oz. 
19      4 

12  sand. 

1 

i 

S 

i 

8 

8 

fl 

m 

f 

1 

477 

1 
1 

478' 

t 
1 

470 
'  480 
'    491 

482 

<    483 

1 

484 

1 

!    485 

I 

i 
1 

486 

1 
1 

1    487 

'    488 

1 

§ 

1 

• 
• 

0 

& 

m 

• 
Hi 

i 

20      0 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 
1 
1 

1       H 

1 

1 

r 

1 

1 

• 

t 
>^ 

a 

-3 

■** 

g 

S 

1 
1 

1 

,  19     2 

14  nand. 

I 
1 

,  20     0 

10      5 

U  sand. 

0    00 
0    00 

'  20     0 

1 

1 

1  19      1 

15  sand. 

20      0 

19      3 
1         13  mdU. 

0   ou 
'    0    00 

■ 

1 

0    00 

1  20      0 

1 

19      1 

15  aand. 

P.M 

20      0 

Feb.  12 

19      2 

14  sand. 

20      0 

;  19      5 

11  sand. 

0    00 
0    00 
0    00 
0    00 
0    00 
0    00 

1  20      0 

i  19      3 

13  saud. 

1  20      0 

1,                 

19      4 

12  sand. 

20      0 

19      4 

I         12  sand. 

1  20     0 

10      2 

14  sand. 

!  20      0 

1 

19      5 

11  sand. 

20     0 
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JrufHal,  at  Sandy  Hook,  X,  J,,  Fe&rwminf  IJ,  1891 — CoutinuedL 
accuracy  of  mortar.] 


Special  remarka  about  each  fire,  such 
aa  effect  on  pieoe»  aotMm  of  breech 
mechanism,  coneumptkm  of  powder, 
sound  of  projeetile  in  flight,  scatter- 
ing of  fhigmentSf  etc.,  and  metrolog- 
ical  data. 


Mortar  mounted  on  new  experimental  steel  carriage  made  at 
Watervliet  Arsenal.  Cannon  firirtion  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


Powder  loose  in  chamber. 
Fired  into  field  butt. 
'  Breechblock  sticks  i  n  o|»ening.   One  blow  of  mallet  needed 

to  unlock  block  in  rounds  476  to  488,  inclnsive. 
Gun  detaohmeut  consisted  of  1  noncommiasloued  oflicer 

and  2  men. 


riring  conducted  by  Lieut.  O.  M.  Lisaak,  O.  D.,  assistant 

proof  oflicer. 
Mortar  star  ganged  after  round  488,  February  13,  1891,  by 

Lieut.  O.  M.  Lissak,  0. 1>. 


J 
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Record  of  firing  irt/fc  S.B'inch  B.  L,  field  iMMrtar  (BUel)j  No.  I,  Waifrrliti 

[Object  of  firing,  to  U%i 


DaU'. 


1891. 


Feb.   16 


P.M. 


Feb.  17 


JA.M. 


Powder. 


rit^jectlle. 


489 


492 


493 


494 


495 


496 


497 


498 


499 


560 


^1 


002 


503 


ss 


t-i 


Weight.      Kind. 


P<»ind9. 
1 


•A 


■^  I 


1 
1 


I     < 


3 

■a 

S 
.§ 

I 

I 


« 

.a 
a: 


Lbs.  Oz, 
19     2 
Uaaod 


20     0* 


19      1 

15  sand. 


0    00 
0    00 


20      0 


19      3 

13  sand. 


0    00 


20      0 


19      2 

14  sand. 


0    00 


20      0 


I 


19      4 

12  sand. 


20      0 


0    00 


19      0  '    0    00 

1      Osand.  ' 


20.    0 


19      3  .    0    00 

13  sand.  I 


20      0 


19      2 

14  sand. 


20     0 


19     1 

15  sand. 


0    OU 


0    OU 


20      0 


1 

2 

;  19    3 

cS 

13  Siiud 

4.» 

— 

o 

20      0 

Hi 

1 

19      1 

■ 

15  satid 

5 

a 

20      0 

«/ 

-   — 

1 1 

1 

10      1 

1 

15  sand 

1 
1 

20      0 

\ 

o 

"19  ~4 

1 

'S 

12  sand 

1 

20      0 

1 

e 

lb      2 

€ 

14  sand 

Ja 

20     U 

tf3 

IncladJ 

Lng  sand. 

0    00 


0    00 


0    00 


6     0 


e    0 


G     O 


0   o  : 


6    0 


6    0 


7    0 


7    0 


6    6    1 


0    00  I       6    6  1 


0    00         6    C  I 


u 
a 

JA 


a 

i 

S 
X 


> 


I 


g 

e 

a 

m 
I     6     i 


7    6 


7    0 


li 
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,  I    Arsenal,  at  Sandy  Hook,  X.  ./.,  February  16  and  17,  1891, 
mortar  for  endurance.] 


>^ 


MOTtar  mounted  on  new  experimental  steel  carriage  made 
at  Waterrliet  Araenal.  Caanou  iVictiun  primers  (experi- 
mental), with  spiral  seixated  wire,  March,  1890. 


Kortar  carriage  standine  on  platform  of  8-inch  spmce 
plank,  15  feet  long,  and  inclined  upward  to  the  rear  at  an 
an^le  of  11°. 

Beooil  restrained  by  2|-inoh  rope,  arranged  as  in  preyious 
flrine. 

lired  into  field  bnU,  No.  2. 

Powder  loose  in  chamber. 


I'M  ring  condurted  by  Lieut.  O.  M .  Lissak,  O.  D.,  assistant 
proof  officer.  t 

Gun  mounted  on  new  experimental  «t«el  carriage  made  at 
Watervliet  Arsenal.  Cannon  friction  primers  (experimen- 
tal), with  spiral  serrated  wire,  March,  1890. 


Mortar  carria^^e  standing  on  platform  of  3-inch  spruce 
plank,  15  feet  long,  and  inclined  upward  to  the  rear  at 
an  angle  of  11  degrees. 
'  Becoil  restrained  by  2^-inoh  rope,  arranged  as  in  previous 
firing. 

Fired  into  field  butt,  No.  2. 


Special  remiu'ks  about  each  fire,  such 
as  efl^ect  on  piece,  action  of  breech 
mechanism,  oonsmnptlon  of  powder, 
sound  of  projectile  m  flight,  scatter- 
ing of  firagmenta,  etc.,  and  metrology 
icaldata. 


Bope  allows  recoil  of  6  feet. 

Mortar  recoiled  off  platform. 
Mortar  tipped  oyer  on  left  aidsw 


Bope  allows  recoil  of  7  feel 


Mortar  recoiled  off  platform. 


Bope  allows  recoil  of  6 'feet  8  Inches. 


pe  restraining  recoil  broke.    Mortar 
'eooiled  off  pUtform. 


Bo 
recoiled  oo  p 


Mortar  tipped  oyer  on  right  aide.  Bop« 
allows  recoil  of  7  fieet  8  inobss. 
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Record  of  firing  with  S.64nek  B,  L,  field  mortar  (steel),  UTo.  1, 

[OlJ«ct  of  flrfng,  te  t«st 


D»te. 


1891. 


Feb.   17     A.K. 


No.  of 


Powder. 


PrcJectflA. 


Kiml.       Weight. 


504    'i 

i 

606 


606 


607 


806 


509 


510 


511 


512 


513 


514 


515 


i   .-.10  . 


.M7 


Q 


S 
si 

n 


a 
s 

P 


Pcmndi. 


lUnd. 


2$ 

-•» 
o 

« 

3 


8 
? 
1 


Weicht. 


£&«.  Or. 
19     2 
UMmd. 


20      0 

18    15 
1     1  sand. 


tion. 


Beoofl. 


Wind. 


O       ' 

0    00 


0    00 


20      0 


19      3 

13  sand. 


20     0 


19     3 

18  sand. 


20      0 

TS    i 

15  sand. 


20     0 


19     1 

15  sand. 


20     0 


19     0 
1     0  sand. 


20     0 


18    15 
1     Isand. 


20     0 


19     1 

15  sand. 


20     0 


19     3 

13  sand. 


{  20     0 

I  19      0 
1      Osand. 


20      0 


19      4 

12  sand. 


20      0 


19      1 

15  sand. 


20      0 


19      2 

14  sand. 


20     0 


0    00 


0    00 


0    00 


0    00 


FLin. 
7    • 


7    6 


7    € 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


7    6! 


7    6 


7    0 


0    0 


8    0 


6    0 


0    0 


0    8 


9    8 


6    0 


0    « 


a 

e 


J 
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draenalf  at  Sandif  Hook,  X,  J.,  February  17 ^  189 1 — Continued, 
mortar  for  eudunmce.] 


SpeciAl  remarks  about  each  fire,  anch 
as  effe<a  on  piece,  action  of  breech 
njechanism,  consamption  of  powder, 
AOund  of  projectile  in  flight,  acatter- 
injz  of  f^agmenta,  etc.,  and  nietrolog' 
icaldata. 


Oan  mounted  on  new  experimental  ateel  carriage  made  at 

Watarrliet  Araenal. 

f 


Cannon  fHction  primers  (experimental),  with  spiral  ser- 
iated wirow  March,  1890. 

Mortar  carriage  standing  on  platform  of  3-ineh  spmce 
plank,  15  feet  long,  and  inclined  upward  to  the  rear  at 
an  angle  of  11  degrees. 

Beeofl  restrained  by  2|-inchrope,  arranged  aa  in  previous 
flring. 

Fhred  into  field  butt,  Ko.  3. 

Powder  loose  in  ckiamber. 


Cannon  Motion  primers,  model  of  1887,  September  30, 1890. 
Mortar  carriage  standing  on  platform  of  3-inr1i  Hpnice 

plank,  15  feet  long,  and  inclined  upward  to  the  rear  at 

an  angle  of  11  degrees. 
'  Recoil  restrained  by  2^inc*h  rope,  srrauged  as  in  previous 

flring. 
Fired  mto  fleld  butt,  Ko.  2. 
Powder  loose  in  chamber. 


Mortar  tipped  over  on  right  aide. 


Sope  allowa  recoil  of  6  feet. 


Hope  allows  recoil  of  9  feet  8  inches. 


Rope  allows  recoil  of  0  fsot  6  inohea. 
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lUoord  of  firing  with  S.e-inoh  B.  L,  field  morUir  (aieel),  No.  I,  Wuienlui 

[Object  of  fixiag  to  U»t 


D»te. 


188;. 


Fttb.  17 


A.M. 


No. 

of 

fire. 


Powder. 


Projectile. 


Kind.       Weigbt. 


518  .\ 


Sl» 


&20 


521 


I    522 


628 


524 


525 


526 


527 


528 


529 


530 


531 


532 


cc 


1 


•2 


0 

O 

Pi 

9 


Pounds. 


tit  § 


Sind. 


3 


I 

I 


.'! 


Weight. 


Ld«.  Or. 
18    14 
1     2  sand. 


20     0 


19      1 

15  sand. 


20     0 


19      2 

14  sand. 


20     0 


19     S 

13  Mnd. 


20      0 


19      2 

14  sand. 


20      0 


19      5 

11  sand. 


Elera- 
tiooi. 


O         f 

0    00 


0    00 


0    00 


0    00 


0    00 


0    00 


20      0 


19      1 

15  sand. 


0    00 


20      0 


Recoil. 


19      1 

15  sand. 


20      0 


19      1 

15  sand. 


20     0 


0    00 


0    00 


19      (5 

10  sand. 


20     0 


19     3 

13  sand. 


20      0 


19      1 

15  sand. 


20     0 


19      3 

13  sand. 


0    00 


0    00 


20      0 


19      2 

14  sand. 


20      0 


19      4 

12  sand. 


0    00 


0    00 


0    00 


20      0 


FLin. 
6    6 


6    « 


0    6 


Wind, 

atrangtb 

anddi- 

rectioa. 


IC    0 


10    0 


10    0 


7    0 


7    0 


0    00         7    0 


8    0 


8    0 


8    0 


8    0 


8    0 


I 

s 


1  ■ 


4i- 
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Arsenal,  at  Sandy  Hoolc,  N.  J.,  Feibruurp  17,  1891 — Continued, 
mortar  fJor  enduxtfnce.] 


Special  remarks  about  each  fire,  such 
as  effect  on  plec<),  action  of  breech 
meohaalsm,  oonsomption  of  powder, 
soimd  of  projectile  in  flight,  scatter- 
Inff  of  fragments,  etc.,  and  metrolog- 
icSldata. 


Qnn  mounted  on  new  enerimental  steel  carriage  made  at 
Watervliet  Arsenal.  Cannon  friction  primeii,  model  of 
U87,  September,  1890. 


'  Fired  into  field  butt,  No.  2.     Powder  loose  In  chamber . .  ^ 


Bope  restraining  recoil  broke. 


Bope  allows  recoil  of  7  feet. 


Bope  restraining  recoil  broke. 


Mortar  turned  over  on  right  side. 


Bope  allows  recoil  of  6  feet. 
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Record  of  firing  mth  SX-inoh  B,  L.  field  mortar  (»toel),  No,  /,  WatervUet 

[Ob^t  of  flriBg  to  tMt 


No. 

of 

flra. 

Powder. 

FrojectUe. 

Eleva- 
'  tion. 

Bocoil. 

1 

Wind, 

■txfiiigth 

anddl- 

rectiofii. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

538 

1    584 

535 

536 

1    337 
538 

1 
i 

m 

II 

tzi 

■ 

• 

« 

d 

Poundi. 

1 

t 
1 

1  1 
1  I 

!             j 

1 ' 

1 
1 

* 

• 

3 

a 
z> 

& 

I     ■ 

f 

e 

i 

49 
SO 

19     1 

15  sand. 

o     / 
0    00 

• 
0    00 

0    00 

0    00 

0    00 

0    00 

Ft.In. 
8    0 

8  0 ; 

1 

1 
8    0 

8    0 

8    0 

6    O' 

1 
,L 

1 

3 

1 

'   a   ' 

•-4 

•*• 

1 
I 

20     0 

' 

19      A 

12  aand. 

4 

20     0 

1 
1 

1 

19     0 
1     Oaand. 

1 

Feb    17  '  A  M 

20      0 

1 
• 

19      0 
1     Osand. 

f 

1  20     0 

19      5 

11  sand. 

20     0 

19     2 

U  sand. 

1 

1 
1 

J  «    I 

20      0^ 

1 
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Jnenal,  at  'Sandy  Hook,  K,  J.,  February  17,  7551— Contiiiued. 
mortar  for  endunmoe.] 


t 


Special  remarks  about  each  flra,  Baeb 
aft  effect  on  piece,  action  of  breech 
meohaoifuii,  conaaraption  of  powder, 
sound  of  projectile  In  flight,  scatter- 
ing of  frai:ments,  etc.,  and  metrolog- 
icaldata. 


Gun  mounted  on  new  experimental  steel  carriage  nindo  at 
Watervliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), model  of  1887,  September,  1890. 


Fireil  into  field  butt,  No.  2. 
Powder  loose  in  chamber. 

Gun  detachment  consisted  of  1  noncommissioned  officer 
and  2  men. 


Firing  eondnoted  by  Lient.  O.  M.  Lissak,  0.  D.,  assistant 
proof  officer. 


i 
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Record  of  firing  \cith  S.6-inoh  B.  L,  field  mortar  (eteel),  Ko.  1,  Watervliei 

[Object  of  firing,  to 


Ko. 

of 

fire. 

Powder. 

ProjeotUe. 

Eleva- 
tion. 

Fuae 
marked. 

* 

PreaaiuiBper 

aqoare  inch 

of  bore. 

Date. 

Kind.) 

Weight. 

Kind. 

Weight. 

1891. 

539 
540 

541 

542 

548 

544 

§ 
1 

o 

• 
• 

1 

• 

•** 
H 

■ 

« 

1 

s 

Ounse*. 

8 

1 

6 

5 

4 

5 

5 

Shell  (banded),  experimental.    Lot  249.    Altered  to  receive 

Merriam  faaes. 

• 

Lbs.  Ox. 

19     0  indnding  aand. 
1     0  fuae. 

o        / 
15    00 

15    00 

15  00 

16  00 
15    00 
15    00 

4 

Pound*. 
No.  4,  7,000 

20     0 

18      7 

9  Band. 
1     Oftise. 

3 
1 

No.  5,  4,050 
No.  4,  4,050 

1 

20     0 

18     8 

8  sand. 
1     Ofaae. 

reb.17 

20     0 

18      4 

12  aand. 
1     0  fuse. 

2  !  No.  5,   3,250 

i 

• 

2     No.  4,  4,050 

I 
1 

1 

t 
i 

20     0 

18     5 

11  Aand. 
1     Oftiae. 

20     0 

18      6 

10  aand. 
1     Ofnae. 

6 

No.  5,  3,500 

* 

1 

20     0 
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Araenal,  at  Sandy  Hool\  N.  J,,  February  17,  1891 — Continued. 
teAt  Horriani  funes.] 


Keoodl. 


Wind, 
strength 
and  di- 
rection. 


Ft.  In. 
5    0 


5    0 


4    6 


2    0 


2    0 


5    0 


o 

s 


•c 

a 
2 


Hortar  mount«d  on  new  experimental 
ateel  carriage  made  at  watervliet 
Arsenal.  Cannon  ftdction  primers 
(experimental),  model  of  1887,  Sep- 
tember, 1890. 


Fired  down  the  beach. 

Uncompreesed  copper  cylinders  and 
tables  of  1890. 

Becoil  restrained  by  2t-inch  rope,  ar- 
ranged as  in  previous  firing. 


Pressnres  taken  by  Lieut.  C.  B.  Wheeler, 
O.  D.  Firing  conducted  by  Lient  O.  M. 
Lissak,  O.  D.,  assistant  proof  officer. 


Special  remarks  about  each  flr^suoh 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  ana  metrolog- 
icaldata. 


Two  primers  exploded,  but  failed  to 
ignite  cartridge;  Itise  exploded. 


Fuse  exploded. 


Fuse  exploded. 


Fuse  did  not  explode. 


Fuse,  same  as  used  in  previous  round, 
did  not  explode. 


Fuse  did  not  explode. 
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Record  ofjinng  wHh  SX-inch  B,  L.Jield  mortar  (simH)^  No,  J, 

[Olject  of  fliiag.  to  tMi 


Date.    I 


1801. 


Vvb.    18    A.M. 


No. 

i.f    , 

firt'. 


I*oi»  iler. 


Kind.       Weight. 


rt    545 


516 


W? 


r)48 


549 


550 


551 


553 


KM 


CI 

s 


ci 


4 


P4 


Pounds. 
1 


Projectile. 
Kiud.    :      Weight. 


I 


Eleva- 
tion. 


RecoU. 


Wind, 


J  I 


B 
C 

K 
3 


to 


and  di- 
rection. 


Lb*.  Oz. 
19      1 

15saad. 


iO      U 


o      / 
0    00 


Feet. 


19      2 

14  tiaml. 


U    00 


20      0 


I 


19      6  u    00 

10  »aiid.  ■ 


20      0 


10      3  U    00 

13  Hand,  i 


20      0 


19      2  0    00 

14  Miiid.  '■ 


20      0 


10 


15  saml. 


0    00  I 


20      0 


19      2  0    00 

14  Hand.  I 


20      0 


19      1  u    00 

15  HSilld. 


I 


20      0 

lo      4  I    0    00 

12  Mund.  I 


20      0 


19      4 

12  Hand. 


20      0 


0    00 


T  ! 


Ob 


a 

as 


■c 

i 


\ 


u 
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Waiervliet  Ar$ena1,  at  Sandy  Hook,  y.  J,,  February  IS,  1891. 
Bortar  for  rapidity  and  endurance.] 


Special  remarks  aboat  each  fire,  such  ae  effect 
on  piecCf  action  of  breech  mechanism,  con- 
sumption of  powder«  sound  of  protJeoiiie  in 
flight,  scattering  of  fragments,  etc.,  and 
metrological  data. 


Mortar  mounted  <m  new  experimental  steel  carriage 
made  at  Watervliet  ArsenaL  Cannon  friction 
primers,  model  1887. 


Mortar  carriage  standing  on  platform  of  S-innh 
spruce  plank,  15  feet  long,  and  inclined  upward 
to  the  rear  at  an  angle  ol^ll  degrees. 

Becoil  restrained  by  2|-inch  rope,  arranged  as  in 
preTious  firing.    Kope  allowed  recoil  of  7  feet. 

Fired  into  field  Ontt,  No.  2. 

Powder  loose  in  chamber. 


Mortar  turned  over. 


Morisr  turned  over. 


Mortar  turned  over  on  right  side.. 


Mortar  turned  over  ou  right  side. 


Time  occupied  in  firing  10  rounds  (545  to  554),  12 
minutes  and  45  seconds. 
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IML 


Record ofjirinff  with  XS-inch  B,  L.  field  fmortar  (ttetl),  Ko.  t,  Waf4^rM , 

V 

[Otilect  of  firing. 


F«b.  18     A.M 


Projectile. 


Lba.  02. 
19      4 

12  Band. 


20      0 


Elera- 
tlon. 


19     8 

IS  MUU. 


Wind, 

■tranffvh 

and  oi- 

rectioB. 


20     0 


19      2 

14  Band. 


0    00 


3 

§ 

s 

I 

CO 


20      0 


19      1 

15  sand. 


0    00 


20      0 


19      1 

15  sand. 


0    00 


20      0 


10      5 

11  Band. 


20      0 


19      5 

11  sand. 


0    00  . 


0    00 


20      0 


19      3 

13  Maud. 


20      U 


19      2 

14  8iuid. 


20      0 


19      2 

14  Baud. 


0    00 


0  '00 


20      0 


0    00 


»4 

B 

m 

i 

1 

n 

I 

3 

'3. 


) 


\ 
I 

V 
I 

& 

I 
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^ 


Arsenal,  qi  Sandi/  Hook^  jV.  ./.,  February  18 ^  /^i^i— Continued, 
•pecial  rapidity  test.] 


Si>ecii(l  remsrkH  »boat  each  fire,  saoh  m  effeot 
on  piece,  aGtion  of  breech  meohanism.  oon- 
numption  of  powder,  aoimd  of  pzt^eotile  in 
flight,  aoattering  of  fhigments,  etc.,  and 
inetrologrical  data. 


Cannon  friction  primort,  modal  of  1887. 


Fired  into  field  batt,  "So.  2.    Powder  loose  in  ehani- 
ber. 


Time  occupied  In  firing  10  ronnda  (555  to  564),  8  niin- 
ates  and  30  aecondn. 


WAB  91 — VOL  m- 
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IUt«. 


IMl. 


IW  i«    A  ^ 


Record  of  fiHnu  vith  .I.H-inck  B,  L.  field  mortar  (ntetl).  No,  /,  WoUrM 

[Ol^t  of  firing, 


Mo. 

of 

flrv. 


Mk'i 


Me 


W7 


Powdttr. 


Projectile. 


MV4 


&4M» 


570 


Ml 


yt'i 


^7J 


Ml 


Kind. 


•:  J 

c  ■»    , 


Weight. 


PoundM. 

1 


Mn 


'« / 


u\ 


*<M 


kttt 


1 

0 


I         ^ 


I    ^ 

I 


3} 

% 

* 


Kind. 


Weight. 


Lhn.  Oi. 
19      4 

12  0Uid. 


20      0 


19      2 

14  Muid. 


20      0 


tiOIL. 


o     ' 
0    00 


0    00 


I   Wini 
rectioa. 


Feti. 


19     :t  <    0   00 

13  Hand.  ; 


20      0 


19      4 

12  Mod. 


20      0 


0     00 


19      2 

Hund. 


20       0 


0    00 


19      2  1     0    OO 

'  14  sand.  , 


I 


20      0 


Ti       I      19       3  0    &> 

X      I  11  jmumL 


0    0« 


"* 

.     20 

U 

"5 

5 

•• 

19 

11  .-^Ultt. 

i 

'     2U 

0 

1 

-•0 

I 

20 

0 

4 
12  >«umI 

.9 

1 
'2  sao.l. 

^) 

>l 

•9 

M 

») 

"9 

J 

!» 

•J 

'9 

* 

'1    -UllU. 

s» 

1 

i* 

• 

." 

> 

'9 

> 

0    oo 


0    ou 


(i     0«> 


•  >      (JW 


<J    «m 


)       H 


»*       liW 


I 


'  I 


§ 

.a 
J 

a 
S 

A 


T     . 


^      •* 
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dnenalf  al  Sandjf  Hook,  X,  J.,  Fehruarff  IS,  /^9i— ContiQaed. 
for  rapidity  and  enduraaoe.] 


Cannon  firiction  prbnert,  model  of  1887. 


Between  rounds  561  and  506  there  wae  a  delay  of  8 
minutea  Mid  10  fleoonds  on  aoooantof  repairs  be- 
ing made  to  platfonn. 

Time  occapiea  In  flrinc  6  rounds  (565  to  669K  5 
minutes  and  50  seoonds. 

Fired  into  Held  Vntt,  No.  2. 

Powder  loose  in  ebamber. 

Time  occupied  in  firing  5  rounds  (670  to  574),  5 
minutes  and  60  seconds. 


Speoial  remarks  about  eaob  fire,  suoli  as  effect 
on  piece,  action  of  breech  meehanlsmj  con- 
sumption of  powdei%  sound  of  prqjectile  in 
flight,  scattenng  of  fragments,  etc.,  and  me. 
trological  data. 


■  I 
J 

1 


.  i 


Mortar  turned  OTor  om  left  side. 


Mortar  tuned  orer  on  tight  sids^ 


Primer  failed. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Secord  0/  firing  with  .1.6-%rn'h  B.  L.  field  mortar  (sieel),  Xo.  1,  Waterrliet 

[Object  of  firing,  to  test  mortar. 


Date. 


IKOL 


I^.  18 


A.H. 


reb.  18 


A.M. 


No. 

of 

tire. 


581 


682 


583 


584 


Powder. 


Projectile. 


& 


§03 

to 

'-a 

p.- 


Kind. 


Pounds. 
1 


r     585 


586 


587 


588 


.    589 

I 


590 


591 


592 


;    503 


5)U 


i 

m 

d 

o 


i 

o 


^ 


a 


H 


I       ^ 


a 

B 


1  •     S?; 


ee 


Zt 

3 


Weight. 


7.6».  Oz. 
Id      2 

14  sand. 


20      0 


1  ! 


s 

*^ 
C 


g 


"2 

a 
5 


y) 


19  2 

14  iMind. 

20  0 

19    1 

15  sand. 


20     0 

,  19  ~~{ 

t         15  sand. 

20      0 


Eleva- 
tion. 


Wind, 
rection. 


o     / 
0    00 


0    00 


0    00 


0    00 


Feet 
7 


3 

a 


**  a 
to 


g 


r  19    2 

14'Hand 


20      0 


19      2 

U  sand. 


20      0 


19     a 

18  sand. 


20      0 


19      1 

15  sand. 


20      0 


19      3 

13  sand. 


20      0 


19      1 

15  sand. 


20      0 


19      2 

14  sand. 


20     0 


19      3 

13  sand. 


20      0 


19      3 

13  sand. 


20      0 


19  3 

13  sand. 

20  0 


[Object  of  flrin*. 


0    00 


0    00 


0    UO 


0    00  i 


0    00 


0    00  ' 


0    00 


0    00 


0    00 


0    00 


'  I 


I  < 


i    ! 


a 
o 

§ 

•0 

s 

§ 

Xi 
be 
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Arsenal,  at  Savdif  Uookj  X.  J,,  February  IS,  1891 — Continued. 

I 

for  rapidity  and  ondaranco.J 


Cannon  friction  primcrH,  niodol  of  1887. 


Powder  loose  in  chamber. 
Fired  into  iit^Id  bntt,  No.  2. 
•  Time  occupied  in  tiring  10  ronnda  (575  to  584),  13  ; 
minuteB  and  30  aeeoDOS. 


Special  reroarkn  about  each  Are,  such  aa  effect 
on  pit^ce,  action  of  breoch  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and  me* 
trologicftl  data. 


Mortar  turned  over  on  right  sidd. 


Mortar  turned  over. 


H)i«cial  rapidity  test.] 


Cannon  fiiotion  primers,  model  of  1887. 


Pow<ler  looflo  in  ch-ambcr. 

Gnn  detachment  conHlMtiMl  of  1  noncommissioned 
officer  and  2  men. 

Fired  into  field  l)utt,  No.  2. 

'  Time  occupitHl  in  flrinc:  10  roundt*  i585  to  594),  0 
minitten  and  50  secomis. 

Total  time  occupied  in  ilring  50  roundsi,  50  min- 
utes and  25  Rci'ondt*,  includiugdelay  of  3  minutes 
and  10  seconds. 


Firing  conducted  by  Lieut.  O.  M.  Lissak,  0.1).,  jjh 

sistant  proof  officer. 
Mortar  star  gauged  after  round  504,  February  IH. 

1891,  by  Lieut.  0.  M.  Lissak,  O.  B. 
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Record  of  firing  witk  S.S-inck  B,  L,  field  mortar  ($teel),  JVb.  1, 

[OlUaetof  flring,  to  f«ftt 


No. 

of 

fire. 

Powder. 

Projectile. 

Wtod, 

Date. 

Inclttd* 
IngsMid. 

SleTA- 
tion. 

KeooH. 

strength 
•Dddi- 

Kind. 

Wgt. 

Kind. 

Wgt. 

reettoo. 

IBM. 

Lb9. 

1^«. 

£5«.Of. 

o     t 

FmL 

505 

mi 

1 

1 

20 

1     6 

0    00 

» 

6oe 

1 

20 

14 

0    00 

507 

1 

20 

13 

0    00 

9 

5M 

• 

1 

20 

14 

0    00 

9 

( 
1 

1 

f 

I 

SM 

\             1              ■         ■             « 

20 

"   15 

0  oo 

1 

9  '' 

1 

000 

.-a»^. 

20 

12 

0    00 

9 

, 

601 
002 

|lll 

20 

20 

15 
14 

0    00 
0    00 

9 
9 

1 

003 

20 

15 

0    00 

9  : 

1 

604 

_J 

1  1 

20 

14 

0    00 

»  ' 

1 

605 

20 

13 

0    00 

9  ■ 

, 

!    606 

c« 

20 

14 

0    00 

^-      t 

t 

007 

20 

15 

0    00 

1 

608 

20 

15 

0    00 

, 

600 

a 

1 

20 

14 

0    00 

1 

610 

20 

14 

0    00 

611 

-I  I 

20 

14 

0    00 

612 

1       1  1 

20 

12 

0    00 

618 

• 

20 

11 

0    00 

1 

014 

^ 

1       1 

!      20 

11 

0    00 

615 

■ 

1       1 

20 

15 

0    00 

616 

iH 

1               « 

1 

20 

14 

0    00^ 

617 

§ 

!         1 

.      20 

15 

0    00 

618 

i      I 

■ 

S 

20 

13 

0    00 

• 

619 

s 

f 

20 

15 

0    00 

g 

620 

p 

i      1 

"S 

20 

15 

0    00 

^ 

621 
022 

m 

'      1  ' 
1  1 

3 

20 
1      ^ 

15 
16 

0    00 
0-  00 

•«     J 

9 

628 

5 

1  ' 

• 

3 

20 

15 

0    00 

8 

624 

~ 

20 

14 

0    00 

«^ 

,    626 

M 

* 

S 

20 

15 

0    00 

626 

1       1 

e 

20 

10 

0    00 

ov 

m. 

Feb.  24 

A.IC 

627 
628 

■ 

1       • 

1       * 

i- 

20 
20 

14 
11 

0    00 
0    00 

■r 

628 

« 

1       < 

20 

10 

0    00 

630 

'1 

1  1 

20 

15 

0    00 

1 

631 

1       1 

1 

20 

11 

0    00 

032 

:      20 

14 

0    00 

s 

633 

P 

1 

20 

14 

0    00 

? 

634 

^^ 

1 

20 

14 

0    00 

635 

i 

1 

20 

11 

0    00 

s 

636 

1    1 

20 

12 

0    00 

1 

687 

ffT 

m        i 

3 

20 

14 

0    00 

638 

•• 

20 

11 

0    00 

689 

^ 

20 

15 

0    00 

640 

•♦J 

20 

12 

0    00 

641 

"g 

20 

18 

0    00 

642 

1 

.    20 

18 

0    00 

643 

20 

12 

0    00 

6U 

O 

20 

15 

0    00 

645 

^ 

20 

18 

0    00 

646 

20 

14 

0    00 

• 

647 

« 

20 

18 

0    00 

648 

>k 

20 

18 

0    00 

649 

^ 

20 

14 

0    00 

650 

>     S     ' 

20 

14 

0    00 

651 

(5 

20 

14 

0    00 

652 

20 

13 

0    00 

658 

• 

2 

20 

14 

0    00 

654 

-*• 

20 

18 

0    00 

655 

3 

20 

1      1 

0    00 

666 

20 

15 

0    00 

657 

20 

13 

0    00 

658 

20 

14 

0    00 

669 

20 

15 

0    00 

!    660 

i-] 

20 

14 

0    00 

I    661 

m 

20 

13 

0    00 

:    062 

1 

20 

15 

0    00 

663 

0 

20 

15 

0    00 

664 

20 

13 

0    00 

1    665 

1             P 

1 

1      20 

15 

0    00 

■. 


j 
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VTatervliet  Arsenal,  at  Sandy  Hoohy  N,  J,,  Fcbmary  24 j  IS9J. 
mortar  for  eoduxaiiQe.] 


SpeoiHl  remarks  about  each  fire,  each  as  effoct 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  et6.>  and 
metrologioal  data. 


Mortar  mounted  on  new  ezperimenttd  steel  carriage 
made  at  Watervliet  Arsenal.  Cannon  friction 
primers,  model  of  1887. 


I 


Mortar  carriage  standing  on  platform  of  3-inch 
spruce  plank,  15  feet  lone,  and  inclined  upward 
to  the  rear  at  an  angle  ol  11  degrees. 
}  Fired  into  iield  butt,  section  2. 

Rocoil  restrained  by  2^-lnch  rope,  arranged  as  in 
previous  firing.    Kope  allowed  recoil  of  0  feet. 

Powder  looee  in  chamber. 


Mortar  turned  over  on  ioft  side. 
Mortar  recoiled  ofl  platform. 


Breech  and  block  wiped  and  oiled. 


Breech  and  block  wiped  and  ollad. 
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Uhn'OUT    OF    THE    CHIEF   OF    ORDNANCE. 


Record  of  firing  with  S.6'inch  B,  L,  field  m&rtar  (§ier1)j  So.  /,  Waierrlifl 

\  Ohjeet  of  firing,  to  tflni 


I)ntc. 


1891. 


F^.  24 


A.M 


Feb.  24 


P.M 


of 

fire. 


666 

667 
668 

669 
670 

671 
672 
673 
674 
675 
676 
677 
078 
679 
680 
681 
682 
683 
684 
085 
686 
687 
688 
689 
090 
691 
692 
693 
094 
695 
096 
097 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 


Ponder. 


Kind.       Wgt 


Projectile. 


Kind. 


Lbt. 


I 


9- 

•S 


"9. 

CI 

c 

s 

I 

a 
fi 


1 


o 

9 


cS 

•a 
O 


3 


I 


1 


?3 


Wgt 


20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
2t) 
20 
20 
20 


Inolad- 
ingSADd. 


X6«.  (h. 
14 
11 
11 
14 
13 
14 
16 
13 
15 
15 

1  1 
14 
13 
14 
15 
11 
14 
15 
\f> 
14 
14 
15 
13 

1  0 
15 
14 
13 
13 
12 
14 
14 
14 

1  0 
15 
14 
14 
11 
11 
13 
12 
12 
14 
14 
15 
14 
14 
13 
14 
14 


ElevA- 
tion. 


HecoIL 


0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 

oo 


0  00  , 
0  00 
0  00  . 
00 

00 ; 

00 
00 
00 
00 
00 


0 
0 
0 
0 
0 
0 
0 
0  00 

0  00 

0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


0  00 
0  00 


0 
0 


00 
00 


0  00 
0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 


Wind. 

Btrength 

anddJ- 

reetioB. 


Fttt. 

9 

0 
0 
9 
0 
9 
9 
9 

» 

0 

9 

0 

9 

9 

0 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

•     10 

10 

10 

10 

10  i 

10  ! 

10  , 

10. 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 


' 


i 


s 

I 

1 


B 
o 

c 

Q 

•a 


a 

c 
u 


A.  MORDEOAI, 

CMonA  Ord*ianee  Dtpartintnt,   U.  S.  A.,  Frttident  of  the  Board, 
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ArnenaJf  at  Sandy  Hook,  N,  •/.,  Fehruarff  24^  i^Pi^Continued. 
morUu*  for  oDdnrance.] 


Mortar  moanted  on  new  experimental  ntoel  carriage 
made  at  Watervliet  Arsenal.  Cannon  frioUon 
primers,  model  of  1887. 


Beooil  restrained  by  2|-lnc1i  rope,  arranged  as  in 

pxerions  firing. 
^  F&ed  into  field  bntt,  section  2. 
Powder  loose  in  chainber. 
Eleyation  of  piece  increased  by  sbock  of  diH- 

obarge  at  each  flra. 


Conditionof  mortar  alter  completion  of  test:  Front 
sight  bent  and  partly  nnscrewed.  Carrying  boltH  in 
tniDnions  partly  unscrewed.  One  lever  handle 
bent.  Arc  of  elevating  apparatos  worn  smooth  by 
clamps.    Vent  shield  oroken. 

Firing  conducted  by  Lieut.  O.  M.  LissaV,  O.  D., 
assistant  proof  officer.  Mortar  star  ganged  after 
round  0M«  February  24,  1891,  by  Lieut.  O.  M. 
Lissak,  O.  D. 


Special  remarks  about  each  lire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  )M>wder.  sound  of  projectile  in 
flight,  scati<'ring  of  fi^agments,  etc.,  and 
metrological  data. 


Vent  shield  broken  off. 


Kope  allowed  recoil  of  0  feet. 


Bope  allowed  recoQ  of  10  feet.  Five  hundredtU 
round  with  full  charge. 


Mortar  fell  forward  on  face. 
Mortar  fell  forward  on  face. 


Mortar  turned  over  on  right  side. 


Ormond  M.  I^issac, 
HmUtnuni  OrdtMrns*  D9p9rtm»n%^  Rtcordtr. 


i 
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Star-ganging  of  .1.64nch  B.  L,  fiM  m^riaty  No,  1,  fVatervliet  Jr$fnalf  at  Sandjf  Hook, 

N,  J,y  Angntt  Isi,  1890, 


Inches 

from 

breech. 


After  90 
roiindit.' 
cham-  { 
ber. 


3.800 
3.809 
3.809 
3.809 
3.809 
3.809 
3.809 


Inches ,  After  90 
from  i  rounds, 
mos7.1e.  lands. 


1* 

2* 
3 

3* 


3.607 

3.607 

3.007 

3. 0065 

3. 606 

3.606 

3.606 


Inchea 

firom 

mussle. 


4 


i: 


After  90 

rounds, 

lands. 


3.606 

a.  606 

3.606 

3. 606 

3.606 

8.6066 

3.6065 


Inches 

from 

mnssle. 


H 

10 

10| 


AfterOOj 

rounds,! 

lands.  ' 


S.607 

8.606 

8.610 

3.6115 

3.6155 

3.618 

3.6205 


Inchea 


mvaale. 


11 
12 

s* 


After  90 

rounds 

ImhIs. 


8.628 
3.626 
3.628 
8.682 
3.634 
3.687 
3.688 


Star-gauging  of  S.S^inck  B,  X.  Jii^ld  mortar  (iteel),  No.  If  Watervli§t  Araenal,  at  Satidg 

Book,  y.  J,,  November  56',  JS90, 


Inches 

from 

uinule. 

I' 
I' 

After  1 
round  , 

222, 
landH.  1 

luebea 

from 

mu»le. 

After  1 

round  ; 

222,     1 

lands.  . 

1 

Inchea 

fl-om 

niussle. 

Aftier 

round 

222, 

Inchea 

ftt>m 

musale. 

After 

round 

222, 

lands. 

Inches 

from 

breech. 

Aftier 
round 

222, 
cham- 
ber ver- 
Ucal. 

3.600 

3.60K5 

3.608 

3.6i»8 

3.608 

3. 6075 

3.6075 

3.6075  i 

3.608  ' 
3.6085  1 

3.609  . 
3.609    1 
3.6100  I 
3.6106 

7* 
8 

1? 
10| 

1 

8.6110 
3.6115 
3.6125 
3.6150 
3. 6175 
3.61«6 
3.6225 

11 
12 

11* 

8.6250 
8.6275 
8.6300 
8.6325 
3.6350 
3.6380 
8.6300 

6 

7 

S.80O 
3.809 
8.809 
8.809 
8.809 
8.800 
8.8095 

Star-gauging  of  S, 6-inch  B,  L.  field  mortar  (steel),  No,  1,  Watervliet  Anenal,  at  JSandg 

Hook,  N  J,,  Jantuurjf  SO,  1891, 


Inches       After 
from    'round  378, 
muKsle.'    lands. 


1* 

I* 

4 
4| 


3.610 

8.609 

3.6085 

3.608 

3.608 

3.608 

8.608 

3.6085 

3.6085 


Inches 

from 

musale. 


5 

?* 


After 

Inches 

round  378, 

firom 

lands,    j 

miiEzle. 

8.6065 

H 

3.600 

10 

3.0095 

lot 

8.610 

11 

8.610 

11* 

3.611 

12 

8.612 

13* 

8.613 

18 

3.614 

13* 

After 

round  378, 

lands. 


3.617 
3.610 
8.621 
3.624 
3.627 
3.629 
3.682 
3.635 
3.638 


Inches 

from 

breech. 


After 
round  378, 
chamber. 


3.809 
3.800 
8.810 


Star-gauging  of  S,6-inoh  B,  L,  field  mortar  (steel).  No,  1,  WatertUet  Arsenal,  at  Sandf 

Hook,  N,  J.,  February  IS,  1891, 


Inches 

After 

Inches 

After 

Inches 

After 

Inches 

After 

firom 

round488, 

from 

round  488, 

from 

round  488, 

finom 

round  488, 

muazle. 

lands. 

muEsle. 

lands. 

niussle. 

lands. 

mnssle. 

* 

3.611 

5 

3.610 

H 

3.6185 

^ 

8.800 

1 

8.610 

H 

3.6106 

10 

8.621 

n 

8.800 

I* 

8.610 

6 

8.611 

10* 

.    8.624 

^ 

8.810 

2 

3.610 

H 

3.611 

11 

8.627 

^ 

8.600 

r 

3.612 

11* 

3.620 

r 

3.610 

n 

3.612 

12 

3.6305 

3* 

3.600 

8 

8.618 

12* 

8.688 

? 

3.610 

1         ^ 

3.614 

13 

8.636 

H 

8.610 

V 

3.017 

1?* 

8.680 
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Star-ganging  of  S.S-inch  B..  L,  field  mortar  (steel) f  ^o,  i,  Waterrliet  Arsenal,  at  Sandff 

ffook,  N,  J.f  February  18,  1891. 


<  Inches 

After 

Inohee 

After 

Inches 

After     !  Inches 

After 

'   from 

round  994, 

from 

round  5M, 

fh>m 

round  904, '   from 

round  594, 

mnzxle. 

I 

Umda. 

mosile. 

lands. 
3.612 

mntzle. 

lands. 

bTMCh. 

chamber. 

1 

8.ei3 

6 

H 

3.619 

% 

8.81 

1 

3.612 

5| 

3. 6115 

1? 

8.621 

3.81 

H 

3. 6115 

? 

3.6125 

10| 

3.624 

9^ 

8.8105 

2 

8.0115 

tk 

3.613 

\V 

3.627 

'^ 

8.611 

r 

3.613      ; 

IH 

3.6285 

3 

3.611 

n 

3.614    ; 

12 

8.631 

1        1 

d* 

3.611 

8 

? 

3.614    1 

12| 

3.633     '               i 

4 

3.611 

3.6156 

18 

3.637 

«ft 

3.611 

3.617 

13| 

1 

3.689 

1 

Star-gauging  of  S.f)-inch  B.  L.  mortar  (eteel),  Xo,  1,  WatervUet  Arsenal,  at  Sandy  Hook, 

N,  J.,  February  H,  1891, 


Inches 

After 

Inches 

After 

Inches 

Alter 

Inches      After 

ftom 

round  694, 

Arom 

round  694. 

from 

round  694, 

.    ttom.  {round  694. 

muxsle. 

lands. 

mnzsle. 

lands. 
3. 6145 

muzzle. 

lands. 

breech. 

chamber. 

k 

3.616 

5 

3.623 

« 

3.811 

1 

3.615 

H 

3.615 

10^ 

3.624 

1\          3.811 

H 

3.615 

0 

3.6155 

10* 

3.627    ' 

1^          3.812 

2 

3.615 

<4 

3.616 

11 

3.6295  i 

2* 

3.615 

1      r 

3.616 

lU 

3.6315  • 

3 

3.6145 

n 

8.6165 

1        12 

3.6835  : 

1 

3i 

3.6145 

8 

3.617 

121 

3.636    i 

4 

3. 6145 

81 

3.618 

13 

3.6385 

H 

8.6145 

!       7 

1 

3.620 

13* 

3.6406 
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ORDNANCE  BOARD  REPORT  NO.  I.—ISSS. 

(On«  plate.) 

Governor's  Island,  New  York  Harbor^ 

January  12^  1888. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Sir:  In  compliaDco  with  ninth  indorsement  on  Ordnance  Office  file 
'So,  1600  of  1887,  the  Board  has  the  honor  to  submit  the  following  report 
on  the  test  of  the  Armstrong  combination  fuse  as  applied  to  the  Eureka 
shell  referred  to  in  file  1600  A  of  1887,  tired  from  an  8-inch  M.  L.  con- 
verted rifle. 

DESCRIPTION   OF  THE  FUSE. 

The  body,  A,  of  this  fuse,  Plate  i,  is  graduated  in  inches  on  the  ex- 
terior of  an  enlargement  a  little  above  its  middle,  which  contains  an 
open  annular  groove,  B,  filled  with  fuse  composition.  A  partition  in 
the  plug  affords  points  of  support  for  two  pointed  anvils,  C  and  D. 
Small  openings  about  the  base  of  the  former  permit  the  passage  of  the 
flame  to  a  radial  channel,  E,  which  in  turn  connects  with  the  groove 
B,  above  referred  to.  A  channel,  F,  in  part  radial  and  in  part  longi- 
tudinal, affords  communication  from  the  upper  portion  of  the  ftise  to  the 
interior  of  the  shell. 

A  brass  disk,  G,  covers  the  upper  portion  of  the  groove  B.  It  has  on 
its  interior  an  annular  groove,  H,  tilled  with  composition  and  on  its 
lower  face  a  single  hole,  which  affords  communication  between  the  two 
grooves  last  mentioned. 

The  face  of  the  disk  is  covered  with  a  leather  washer  for  packing  the 
joint  between  the  disk  and  that  part  of  the  fuse  body  adjoining  the 
groove  B. 

The  upper  end  of  the  fuse  terminates  in  a  screw  cap,  I,  to  which  a 
capped  plunger  or  igniter,  J,  is  secured  by  a  small  brass  wire. 

A  screw  collar,  G  I,  holds  the  disk  G  in  place  and  connects  the  cap 
I  with  the  body  of  the  fuse.  The  cap  and  igniter  may  be  removed  for 
safety  in  transportation  and  applied  to  the  fose  when  needed. 

The  parts  described  constitute  the  time  portion  of  the  combination. 

The  percussion  arrangement  constitutes  the  lower  or  inner  portion 
as  ax^plied  to  the  shell,  and  consists  of  a  capped  plunger,  K,  with  band, 
L,  a  hollow  cylinder,  M,  which  affbrds  a  bearing  for  the  band  and 
thereby  serves  to  hold  back  the  plunger,  a  guide  ring,  IS",  for  the  outer 
end  of  the  plunger,  which  also  assists  in  closing  the  inner  end  of  the 
hollow  screw  cap  O,  filled  with  rifle  powder.  The  screw  cap  closes  the 
inner  end  of  the  fuse  body.  An  opening  through  this  cap  affbrds  com- 
munication with  tW  bursting  charge. 
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This  opening  iR  coTereci  with  a  thin  brass  disk,  P,  ]>ressed  in  a  sfi^jit 
counterbore  and  secured  by  shellac. 

In  this  ftise  the  body  A  and  plunger  K  are  of  soft  metal;  aQthe 
other  parts  are  of  brass  or  bronze. 

i 
I 

THE  SETTING  OF  THE  FUSE. 

To  set  the  fiise  for  any  particular  time  the  screw  collar  G  I,  atths 
upper  end  of  the  fuse,  is  loosened  and  the  disk  G  rotated  abont  its 
axis  until  the  hole  in  its  lower  face  lies  opposite  the  number  of  indies 
in  the  graduated  scale  corresponding  to  the  time  desired.  This  is  iidi- 
cated  by  an  arrow  opposite  the  hole  and  on  the  outer  edge  of  Ute  d^ 
The  collar  is  then  screwed  firmly  down  so  as  to  bring  the  disk  in  ctee 
contact  with  the  graduated  portion  of  the  fuse  body.  I 

THE  ACTION  OF  THE  FUSE.  j 

The  action  of  the  fuse  is  as  follows :  I 

When  the  piece  is  fired,  the  igniter  J,  by  its  inertia  due  to  the  shock  \ 
of  discharge,  breaks  the  wire  by  which  it  is  secured  to  the  screw  tup 
I,  and  impinges  on  the  anvil  C.  The  x>ercus8ion  cap  explodes  uA 
ignites  the  composition  in  the  groove  B,  which,  after  burning  the 
requisite  number  of  seconds,  ignites  the  composition  in  the  diskthroegh 
the  hole  in  its  fa(*.e.  The  fiame  communicates  by  the  channel  F  to  the 
rifle  iwwder  in  the  cap  O,  and  thence  to  the  bursting  charge. 

Should  the  fuse  fail  to  act  on  time,  as  intended,  the  x>6rcus8ion  pirt 
of  the  combination  comes  into  action  when  the  projectile  strikes  tiie 
object. 

The  inertia  of  the  plunger  carries  it  forward,  the  band  being  stripped 
off  by  the  cylinder  M,  and  causes  it  to  impinge  on  the  anvil  jD. 

The  resulting  explosion  of  the  percussion  cap  ignites  the  charg«of 
rifle  powder  in  the  screw  cap  at  the  inner  end  of  the  fuse,  which  blows 
out  the  thin  brass  disk  covering  the  opening,  and  communicates  the 
flame  to  the  bursting  charge. 

TESTS  OF  THE  FUSE. 

On  September  7, 1887,  five  of  the  shells  provided  with  this  fuse  were 
fired  at  the  1-mile  target. 

As  the  fuse  was  graduated  in  inches  and  the  corresponding  time  in 
seconds  was  not  known  to  the  Board,  the  first  shots  were  lost,  owiBg 
to  the  elevations  being  iusuificient  to  afford  opportunity  for  the  fuse  to 
burn  to  the  point  at  which  it  was  set. 

On  December  8, 1887,  eight  shells  were  fired  at  the  mile  target.,  «ttd 
on  December  12, 1887,  sixteen  more  were  fired  at  the  1-mile  target,  tiie 
3,000yards  target,  and  at  sea.  On  the  day  last  mentioned,  the  time 
igniters  were  removed  from  six  of  the  fuses  in  order  to  test  the  sensi- 
tiveness of  the  percussion  part  of  the  combination  and  to  be  certain 
that  the  explosion  was  due  to  impact  only. 

An  analysis  of  the  results  obUiined  indicated  that  there  was  a  very 
fair  degree  of  uniformity  in  the  times  of  burning  of  the  various  inches 
for  which  the  fuses  were  set,  except  for  the  first  1  inch  or  1^  inches; 
also,  that  as  five  out  of  the  six  fuses  from  which  the  igidters  had  been 
removed  failed  to  produce  explosion  of  the  shell  on  impact  with  sa»d 
or  water,  the  percussion  part  of  the  fuse  was  not  sufficiently  sensitive. 

In  order  to  verify  these  results  and  to  be  certain  that  the  times  wew 
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correctly  takeu,  ten  more  shells  were  fired  January  3,  1888,  aud  the 
timBS  vere  taken  by  two  observers. 

Eight  of  these  were  fired  at  sea,  for  time  burets,  and  two,  with  ignitero 
remoTed,  down  the  beach,  for  impact  with  the  sand.  The  records  for 
time  were  much  more  satisfactory  than  those  obtained  at  the  previous 
trials,  indicating  almost  absolute  uniforeiity  in  the  time  i>er  inch. 
Both  shells  fired  down  the  beach  failed  to  explode  oii  impact. 

The  following  table  shows  the  results  of  all  firings  to  test  this  fuse: 


Dits. 

Gun. 

weitht. 

'sms- 

S- 

M(. 

Times 

Ramarka. 

lOT. 

Amndt 

Fn«d, 

0     . 

JneAu.       'sm«uIi. 

Svt.   7 

3S 

!«* 

S    B 

1       ,           91 

Btmck   aw  yaiS^ 
yoDd  Uriet  and  rlco- 

Dhetted   ont   to    aea. 

bantlDg   on   atrlking 

S«lrt.   7 

1      » 

156 

3    6 

Fired  Bt  l-mile  tuiet. 
Struck  200  yardaV 
yoDd  target  and  rloo- 
chetud  and   bnnt  in 

Sapt.    7 

3j 

187 

3    S 

■■i 

5 

Klied   M  l-mlle   twget. 
BoTBt  In  air. 

Sept.   T 

TO 

15< 

3    6 

41  '  Fired   at  l-mlle  taiget..  | 

Buret  tn  air. 

Bapb    T 

3S 

Fired   at  l-mlle  Urgat. 

Bant  In  dr. 

1 

TIh  lul  (hreeabola  were 

olwerred  ftom  the  flr- 

i 

■ 

bytbeii.eiiMtJ.eUr- 
get  to  liaya  borat  on 

Dec     g 

1 

33 

»    S 

1      '  L«t. 

FlrMl  at  rraUe  target. 
Buret  In  air.            ' 

Iteo.     8 

1 

JS 

1S7 

3    5 

1  ,  ,       4 

Fired  at  l-mlle  target. 
Bnnt  In  air. 

I>ee.    B 

1" 

JS 

lt7 

8    6 

1.5 

31 

Fired   at  1-mlIe  target. 
Buiallnair. 

Deo.     e 

11 

IW 

-3    5 

11 

Fired  at  l-miie   target. 

Dtc     8 

1 

as 

"• 

3    5 

* 

H 

"Ef"'r%sj:i 

Dec     S 

1 

» 

ISi 

3    5 

^ 

H 

F^   at'l-mQe  target. 
Struck    ground,    iToo- 

■E 

1 

ehetted.  and  burst  In 

Deo.     « 

1 

S5 

IM 

*    0 

H 

Flr^   at  L-mUe  target. 

Dec     » 

1 

,             3S 

ISS 

1    0 

2 

41 

Find  at  t-mhe  target. 
Bnnt  In  air. 

D«.   IS 

j5 

1) 

Fired   at  l.mOe  target. 

Buret  in  air. 

Doo.   12 

i 

as 

1S7 

3    E    :                  1 

'K.ft.'r^  u^i 

l>ec.   12 

M 

JS5 

S    5    1                  1 

'i 

Fired  at  1-mile  tvget. 
Buret  in  air. 

Ilec.   12 

Loetl 

Fitad  at  3,l)IM-;ardB  tu^ 
Fired  to  »m.    Buret  1b 

Dec.    12 

35 

151       •  0               a 

n 

Doe.   12 

H 

air. 

Dec    12 

33 

137 

n 

Fired  to  aea.    Buret  In 

air. 

Dm.    12 

15« 

4    0      iKiiitar    «. 

Find  to  aea.    Straok  in 

moTed. 

ans'i'ssr'' 

Deo.    12 

» 

167 

8    G 

Igniter    re- 
moved. 



nred  at  l-mlle  target. 
Burat      en      attUlng 

Dro.     12 

u 

1S6 

3    S 

Inllec    re- 

IW  Bt'l-mllo  l^gal. 

1      Struck    eronnd,    tTto- 

-^moTwL 

1      ctaetted,  and   did   >ot 
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Date. 


Gnn. 


I 


Powder 

weight. 


1887. 
Dec.  12 


Deo.  12 

Deo.  13 

Dec.  12 

Dec.  12 

Dec.  12 

1888. 

Jan.  3 


Jan. 
Jan. 
Jan. 
Jan. 


3 
3 
3 
3 


Jan.     3 


I 


'  Jan. 

3 

Jan. 

3 

Jan. 

3 

'  Jan. 

3 

o 

I 

i 

I 

d 

o 


be 

a 


H 
M 

a 

n 

a 

t 
00 


Poundt. 
35 


35 

35 
35 
35 

35 

35 
35 
36 
35 
33 
35 
35 
35 
35 
35 


ProiJeetile 
weigkt. 

Eleva- 
tion. 

o       * 
8    5 

1  Poundt. 
1        157 

1 

157 

155 
157 
157 

]56 

156,% 

IMA 
156/V 
15«A 
150A 
150^ 
J57»% 

J58^, 


2  0 

2  0 

8  0 

8  0 

12  0 

12  0 

12  0 

13  0 
12  0 
12  0 
12  0 

1  30 

1  30 

12  0 

12  0 


Fuse,  how 
•et. 


Igniter    re- 
moved. 


'  Igniter    re- 
I      moved. 

;  Igniter    re- 
moved. 
5 


Time  of 

bnist- 

ing. 

Setxtnds.] 


Bemarka. 


1 


Lost. 
I^oet. 

12* 


Fired  at  1-miIe  tttMl 
Stnicik  ground.  o» 
cfaetted,  and   did  «t 

bOTBt. 

Fired   to    sea.     Stni 

water,  ricooli«iMed«  td 

did  not  ImzBt. 
Fired  to  sea.     Did  al 

burst. 
Filed  toaea.    Broikef 

in  or  near  gnu. 
Fired    to    sea.    Sfa«A 

water  in   10^  secoik 

and  did  not  burst 
I^'ired  to  sea.    Bnislii 

air. 


5 

121 

5 

12J 

4 

10 

4 

10 

3.5 

^i 

3.5 

^ 

Igniter    re- 
moved. 

Igniter    re- 
moved. 
1 



21 

Bozstfei 


2i 


Fired  to 

air. 
Fired  to  sea.    Bunth 

air. 
Fired  to  sea.    Bnrtt  h 

air. 
Fired  to  sea.    Bunt  ■ 

air. 
Fired  to  sea.    Burst  k 

air. 
Fired  to  sea.    Bust  b 

air. 
Fired  down  beach.  M 

not  bnrstb 
Fired  down  beach.   Stt 

not  burst. 
Fired  to  sen.    Burst  ii 

sir. 
Fired  to  sea.    ISun^  ii 

air. 


Taking  a  mean  of  all  times  observed,  there  results  the  following  for  ] 
the  various  inches  for  which  the  fuses  were  set: 


Inches  for 

Time  of 

Average 

time  per 

inch. 

which  set. 

bursting. 

Seconds. 

Seconds. 

I 

1.98 

1.98 

1.5 

8.19 

2.13 

2 

4.81 

2.40 

3 

7.17 

2.39 

3.6 

8.75 

2.50 

4 

9.75 

2.44 

5 

12.5 

2.50 

For  the  last  tlay\s  firing  the  record  is  as  follows: 


Inches  for 

which  set. 

1 

Time  of 
bursting. 

Average 

time  per 

inch. 

1 
3.5 

4 
5 

Seconds. 

2.6 

8.76 
10 
12.5 

Seconds. 
2.5 
2.5 
2.5 
2.5 

■ 


After  careful  consideration  of  the  above  results,  the  Board  is  of  the 
opinion  that,  as  a  time  fuse,  the  Armstrong  is  Qxceediugty  satis&ictory, 
but  tm  a  i»ePCH8siou  fuse  it  is  not  BuiDciently  sensitive  to  justify  its 
reprodnction  witliont  modification  for  shiapnel  for  field  guns.  Its  lack 
of  sensitiveness  is  probably  due  to  the  lightness  of  the  plunger  and  to 
the  work  necessary  to  force  the  guard  band  over  the  shoulder  against 
■which  it  bears. 

A  desirable  feature  in  the  construction  of  this  fuse  is  that  which 
admits  of  the  cap  and  time  igniter  being  applied  to  it  at  the  last  moment; 
that  is,  in  the  case  of  muzzle-loaders  after  the  projectile  and  fuse 
have  been  placed  in  the  bore.  This  adds  to  the  safety  of  the  men  dur- 
ing the  operation  of  loading,  though  it  by  no  means  eliminates  all 
danger,  since  the  percussion  plunger  must  be  in  the  fOse  betbre  the 
latter  is  applied  to  the  projectile.  It  also  adds  to  the  safety  of  the  fuse 
during  handling  and  transportation,  but  the  principle,  if  possible, 
should  be  extended  to  the  percussion  plunger  as  well. 

In  the  Gill  combination  fuse,  recommended  for  trial  by  indorsement 
of  January  11,  1888,  ou  Ordnance  Office  file  No.  1,593  of  1880,  the  con- 
struction of  the  two  jilnngerB  is  absolutely  the  same,  and  aa  much 
danger  is  to  be  apprehended  from  one  of  them  as  from  the  other.  Au 
arrangement,  similar  to  that  in  the  Armstrong,  by  which  both  could 
be  readily  removed  without  the  aid  of  a  screw-driver  and  which  will 
enable  caps  and  plungers  to  be  held  together,  is  thought  to  be  desir- 
able. 

A.  MOBSBOAI,     ■ 
Lieut.  Col,  Ord.  Dept,  U.  S.  A.,  Prea't  of  the  Board. 
5.  P.  Fablbt, 
Jlfojor,  Ordnance  Department,  U.  S.  Army. 
John  E.  Gkeeb, 
Captain,  Ordnance  Department,  U.  H.  Army, 
(25»-'88.) 
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SMOKELESS  POWDESS-FREh-CH  AND  GERMAK—FISIA'G  RESULTS,  ETC. 

(Ono  plate.) 

SMOKELESS  POWDEK,  V* 

[TnnaUtiun .—Berlin  Poal.  Ssplombor  30,  1890,  Nii.  »».] 
THE  CAST  STEEL  MANITFACTORY  OF  FEIED. 

Kniitp,  ia  Bssen,  has  put  sit  our  diH[>oa!kl  a  abort  report,  which  gives 
ver>'  vutuabte  discloauues  as  t«  tlie  nature  aod  cliaracteristicx  of  the 
HHKikeleJSs  cannou  and  musket  powder  which  has  formed  the  snbjoct  of 
exi>erime)it8  for  one  and  one-quarter  yejirs.  The  results  iu  velocity  ajid 
pressure  measiire^ments  obtained  at  the  Kriipp  cannon  ^ctoryin  exjieri- 
ments  with  smokeless  cannon  powder,  ^/s«,  have  already  been  published 
by  ua  (in  No.  110),  bo  far  as  tliey  were  previously  known,  and  we  at- 
tempted to  draw  conclusionB  therefrom,  which,  of  course,  were  not 
exhaustive  or  free  from  objection.  The  present  report  forms  as  it  were 
the  elucidation  of  those  results,  and  is,  at  the  same  time,  the  first  au- 
tlientic  statement  upon  this  matter.  Hence  we  take  this  opportunity 
to  communicat*  the  contents  of  the  report  as  fully  as  possible. 

The  failure  of  the  old  experiments  to  establish  a  new  compot^ition  in 
jilace  of  the  powder  formed  by  a  mixture  of  saltpeter,  sulphur,  and 
charcoal  is  attributed  to  the  excessive  gas  pressure  of  the  uitrated  sub- 
stance used,  which  destroyed  the  weapons. 

Capt.  Schultze,  of  the  Prussian  artillery,  with  his  nitratetl  wood  fiber, 
TJchatius,  of  Austria,  with  his  nitrated  starch,  and  Lenk,  with  his  gnu 
cotton,  are  taken  aa  representatives  of  the  old  endeavors,  which  ex- 
tended over  thirty  years.  Only  in  the  last  few  years  has  success  been 
had  in  avoiding  the  old  ditBculties,  although  the  method  of  so  doing 
has  been  known  for  a  long  time. 

Nitrated  cotton  is  the  basis  of  all  new  kinds  of  powder.  This 
nitrated  cotton,  according  to  the  strength  of  the  acid  used  and  accord- 
ing to  the  method,  a|)i)ears  in  three  forms,  viz:  as  (1)  trinitro-tiellu- 
lo»e,  (2)  binitro-cellulose,  (3)  mononitro-cellnlose.  All  three  are  nitro- 
ceil  comijounds,  the  other  elements  being  carbon,  hydrogen,  and  oxy- 
gen. Compound  ',i  has  the  highest  proportion  of  carbon  and  the  lowest 
of  uitiogen;  it  is  the  nearest  of  the  three  to  cellulose,  which  contains 
no  nitrogen.  Compound  1  has  the  lowest  proportion  of  carbon  and  the 
highest  of  nitrogen.  Compound  2  st^inds  between  the  other  two.  By 
treatment  with  acid,  compound  1  retains  the  least  hydrogen  and  takes 
up  the  most  oxygen,  eU;  No  one  of  these  compounds  has  ever  been 
obtained  entirely  free  from  the  others.    They  are  always  more  or  less 
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together,  yet  so  that  one  is  predominant.  When  (1)  trinitro-cellulose 
is  predominant  we  have  gun*  cotton.  When  (2)  binitro-cellulose  pre- 
dominates we  have  collodion  cotton  [Kollodium  wolle.  Tech.  Diet.  ^  ves 
"soluble  pyroxiline  for  preparation  of  collodion." — T.  A.  B.].  The  for- 
mer is  soluble  in  acetic  ether;  the  latter  in  alcoholic  (Weingeist)  ether 
and  in  nitroglycerine. 

The  well-known  inventor  of  dynamite,  Mr.  Alfred  Nobel,  of  Stock- 
holm, who,  in  1863,  succeeded  in  producing  nitroglycerine  in  large  quan- 
tities, used  for  a  number  of  years  to  utilize  the  solubility  of  collodion 
cotton  in  nitroglycerine  to  produce  a  superior  explosive,  viz,  blasting 
gelatine.  This  blasting  gelatine  is  a  honey-like  or  rubber-like  mass,  of 
the  color  of  glue,  consisting  of  5  to  7  i)arts  of  collodion  cotton  dissolved 
in  95  to  93  parts  of  nitroglycerine.  In  a  similar  way  Nobel  succeexled 
in  pi  od\ieiug  a  firiug  j^owdcr  by  dissolving  collodion  cotton  in  like  parts 
of  nitro- glycerine.  The  production  took  place  in  the  following  manner : 
Under  a  temperature  of  6^  to  8°  C,  one  part  of  collodion  cotton  was 
added  to  6  to  8  parts  of  nitroglycerine.  The  whole  took  place  in  a 
chamber  from  which  the  air  could  be  exhausted  by  means  of  an  air 
pumj),  so  that  the  nitroglycerine  should  be  brought  into  close  connec- 
tion with  the  cotton.  Then,  in  a  press  or  by  means  of  a  centriiiigal 
pump,  such  proportion  of  nitroglycerine  is  removed  as  is  necessary 
for  the  proposed  combination  proportions.  The  cake  coming  from  the 
I)ress  or  pump  is  then  cut  to  pieces  and  brought  to  a  temperature  of 
()0^  or  90^  C,  when  the  nitroglycerine  dissolves  the  cotton.  The  mass 
is  then  rolled  out  in  thin  sheets,  being  always  kept  at  the  same  high 
temperature.  These  thin  sheets  are  then  pressed  together  under  the 
roll  in  thicker  sheets,  still  at  the  same  temi)erature.  The  product 
thus  kept  in  the  form  of  sheets  must  be  perfectly  homogeneous  and 
uniformly  translucent  in  all  places.  The  thickness  of  the  sheets  is  regu- 
lated by  the  size  of  grain  ot  the  powder  required.  The  powder  comes 
out  in  the  form  of  cubes  or  sheets.  To  secure  chemical  permanence,  1 
to  2  per  cent  of  diphenylamine  can  be  added  at  the  very  beginning  to  the 
nitroglycerine.  Tliis is  a  form  of  aniline  which  is  designated  in  chem- 
istry as  phenylamine.  The  foregoing  process  is  taken  from  German 
patent  No.  51,471. 

Older  processes,  as  given  by  other  publications,  included  the  use  of 
camphor  or  benzole,  which  were  the  cause  of  failure. 

The  high  temperatures  necessary  in  tJie  present  process  involve  no 
danger,  as  nitroglycerine  is  known  to  explode  only  when  heated  to 
180O  0.— T.  A.  B. 

The  first  trials  of  cannon  powder  ^/sg  submitted  by  Mr.  !N"obel  to  the 
Krupp  factory  gave  very  favorable  results.  Their  continuation  on  a 
large  scale  further  confirms  the  good  qualities 'of  the  powder.  The 
experiments  were  gradually  extended  up  to  the  30.5  cm.  caliber  can- 
non. 

Aqcording  to  the  report  the  important  artillery  qualities  of  the  new 
powder  are  as  follows  ; 

(1)  The  new  powder  is,  on  an  average,  three  timee  as  powerfal  as  the  old.  Hence 
for  the  same  projectile  velocity  only  one-third  as  much  of  the  new  powder  is  nsed 
as  of  the  old. 

(2)  The  new  powder  gives  the  same  projectile  velocity  as  the  old,  with  essen- 
tially less  gas  pressure.  Hence  it  is  possible  to  increase  the  velocity  of  the  projec- 
tile very  materially. 

(3)  The  recoil  of  the  cannon,  due  to  the  now  powder,  is  essentially  less,  for  the 
same  projectile  velocity,  than  it  is  with  the  old.  Hence  an  increase  in  projectile 
initial  velocity  is  permissible  without  the  carriage  being  thereby  more  strained 
than  formerly. 
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The  results  of  velocity  and  pressure  measurements  in  experiments 
with  smokeless  i)owder,  ^/^  (given  in  No.  116),  included  the  above 
statements  1  and  2. 

Of  the  examples  contained  in  the  report  prominence  should  be  given 
to  the  following: 


Gtui. 


FieW: 

7.5  cm 

8.7  cm 

Ship  and  cuaat  cannon, 
L/si,  21  cm 


i 

Eiloff. 

Coawo-jzrainod 

PriHniotic  powder, 

powder. 

c^«. 

1 

3 

Velocity. 

i 

1 

i 
s 

^ 

■ 

OD 

1 

• 

Kilos. 

Meters 

Atm. 

KHot. 

MeUri 

Atm. 

4.03 

1 

465 

1.800 



9.08 

1.06 

460 

2,000 

140 

5« 

bll 

9.330 

1 
1 

New  powder,  c/«j. 


• 

• 

i 

^ 

o 

S 

,£3 

o 

■ 

Kilo8.  Meters,  Atm. 


0.35 
0.50 

20.00 


485 
463 

583 


1,295 
1,475 

1,960 


As  regards  increase  in  projectile  velocity,  we  take  the  results  given  in 
the  following  table : 


5  cm.  cannon  'Vw * 

8  cm.  L/40 J 

12  cm.  quick  fire  !•  35 

15  cm.  I-  3& \ 

21  cm.  f'  35 ^ 


Initial 
velocity. 

Preaanre. 

Meters. 

Aim. 

074 

2,040 

1              719 

1,775 

1               746 

2,100 

1               696 

2,170 

717 

2,500 

735 

2,605 

680 

2,360 

710 

2,235 

As  regards  the  chemical  combination  of  the  new  powder,  it  has 
already  been  stated  that  it  consists  of  like  parts  of  nitroglycerine  and 
collodion  cotton.  A  chemical  reaction  between  the  two  constituents 
does  not,  however,  take  place.  Each,  regarded  by  itself,  appears  to  be 
a  nitro-compound;  the  nitroglycerine  as  atrinitro;  the  collodion  cot- 
ton as  a  binitro.  This  designation  is  in  conformity  with  the  equivalent 
value  of  the  peroxide  of  nitrogen  (untersaltjpeter  saure),  which  itself 
consists  of  1  equivalent  of  nitrogen  and  2  equivalents  of  oxygen.  The 
base  of  each  of  the  two  compounds  consists  of  carbon,  hydrogen,  and 
oxygen  in  different  equivalents.  While  the  molecular  weight  of  nitro- 
glycerine is  227  and  that  of  collodion  cotton  252,  the  molecular  weight 
of  the  new  powder  is  calculated  at  4,538.  The  products  of  reaction  are 
given  as  carbonic-oxide  gas,  carbonic  acid,  aqueous  vapor,  and  nitro- 
gen (in  a  free  state).  The  chemical  formula  of  the  new  powder  is 
10  Ca  Hs  (ON02)3+9  CsHtO^OH  (ON  02)i=58CO.f  26COa+61H20.f  N. 

The  formula  in  front  of  the  first  +  sign  is  that  of  nitro-glycerine;  the 
one  after  it  that  of  collodion  cotton. 

As  is  evident,  the  products  are  solely  gaseous.  The  small,  faint 
quantity  of  ash  from  the  collodion  cotton  can  be  disregarded.  Of  the 
products  of  combustion  named,  only  the  aqueous  vapor  is  visible  after 
it  has  condensed.  The  nitrogen  is  visible  only  in  case  it  enters  into 
combination  with  the  oxygen  of  the  atmosphere,  which  is  regarded  as 
probable.  Hence,  what  is  visible  in  firing  is  powder  vapor j  not  powder 
smoke.    The  powder  is  therefore  truly  smoketesSj  and  we  have  here^  at 
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leadt,  a  scientific  foundation  for  this  much  discussed  characteristic.  In 
small  charges,  e.  g,,  the  musket,  the  quantity  of  vapor  is  extremely  small 
and  instantly  disappears.  In  cannon,  with  their  larger  charges,  it  is 
correspondingly  greater,  but  it  is  also  quickly  dissipated,  as  eyewit- 
nesses can  testify.  The  residue  is  extremely  small  and  shows  itself  only 
in  a  light,  easily  removed  coating  of  the  metal.  The  weak  brownish 
color  of  the  vajwr,  or  mist,  allows  the  inference  as  to  the  existence  of 
combinations  between  the  liberated  nitrogen  and  the  oxygen  of  the  at- 
mosphere. 

Now  let  us  turn  for  a  moment  to  the  case  presented  with  ordinary 
powder.    Here  almost  half  the  products  of  combustion  are  permanent  ' 

substances.    On  the  one  hand  they  are  colored  bl^k  by  unburnt  char-  ^ 

coal  or  powder  remaining  unburnt  and,  becoming  moist  from  the  watery  \ 

vapor  of  the  atmosphere,  stick  to  the  walls  of  the  gun  as  powder  residue.  ,'' 

On  the  other  hand  they  lie  in  front  of  the  gun  in  a  gaseous  condition  \ 

as  powder  smoke,  and,  according  to  the  rapidity  of  fire  and  the  state  of  ; 

the  atmosphere,  form  an  opaque  mask  in  front  of  the  muzzle,  which 
hiuders  extremely,  and  often  renders  totally  impossible,  observation  of 
the  target  and  sighting  of  the  weapon.  In  addition  to  this  are  the  in- 
conveniences of  breatlung.  What  superior  advantages  are  shown  by 
the  new  material  in  all  resx)ects ! 

As  regards  the  physical  characteristics  of  the  new  powder,  its  specific 
weight  is  about  1.6.  This  is  very  nearly  that  of  nitro-glycerine,  while 
the  density  of  collodion  cotton  is  only  1.00.  The  color  of  the  powder 
is  yellowish.  It  feels  like  rubber,  and  can  easily  be  cut  with  a  knife. 
The  new  powder  is  unaffected  by  moisture.  A  powder  of  3  mm.  size  of 
grain  was  left  for  thirty  minutes  in  water  at  17°  C. ;  was  then  dried 
at  30O0.  and  fired  from  the  7.5  cm.  gun,  ^/n,  in  charges  of  0*45  kilos.; 
weight  of  projectile,  6.8  kilos.  The  unwashed  powder,  in  charges  of 
the  same  weight,  gave  432  m.  velocity,  with  1,555  atmospheres  press- 
ure. The  washed  powder  gave  438  m.  velocity  with  1,590  atmospheres 
X)ressure;  that  is,  it  had  gained  rather  than  lost  by  the  washing. 

That  atmospheric  influences  have  in  general  only  very  slightly  injuri- 
ous effects  on  the  powder  was  stated  in  the  former  experiments  before  J 
alluded  to.  The  powder  was  for  one  month  suspended  freely  under  a 
shed  in  a  cotton  bag.  The  loss  in  velocity  owing  to  these  conditions 
amounted  to  only  about  2  per  cent,  while  black  powder  under  the  same 
conditions  lost  a  great  part  of  its  strength,  and  when  washed  became 
entirely  useless. 

The  new  powder  is  somewhat  more  susceptible  to  heat  than  the  old- 
All  nitrated  substances,  such  as  gun-cotton,  nitro-glycerine,  etc.,  begin 
to  decompose  when  the  temperature  goes  above  70°  0.  Thorough  ex- 
periments at  the  DUneberg  factory  have  established  that  at  50^  0.  such 
decomposition  does  not  take  place  with  the  new  powder.  In  those  ex- 
l)eriment8,  to  give  the  details  of  which  would  carry  me  too  far,  ilf  was 
found  that,  alter  such  a  drying  10  days,  the  measured  velocities  lay 
witliin  the  usual  limits. 

(poling  diminishes  the  velocities  In  a  manner  similar  to  the  old  pow- 
der. Powder  charges  of  different  sized  grains  and  of  different  weights 
were  exposed  for  24  hours  to  a  temperature  of  •— 15°  C.  and  then  fired.  In 
ex)niparison  with  these,  charges  were  used  which  came  directly  ftx)m  the 
magazine  and  had  its  temperature.  The  loss  in  velocity  bv  cooling 
amounted  only  from  4  per  cent  to  6  per  cent;  the  uniformity  or  burning 
had  not  suffered  thereby;  the  gas  pressure  was  slightly  increased. 

As  regards  storage,  it  appears  from  the  above  that  no  iurther  precau- 
tions are  necessary  than  for  the  former  powder. 
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The  burning  of  the  grains  of  the  smokeless  powder  in  the  bore 
to  be  uniform  on  all  sor&ces.  If  the  grains  chosen  are  too 
smaller  grain  is  left  unbumt.  From  the  size  of  these  last  on< 
termine  what  size  of  grain  corresponds  to  the  charge  conditio! 
gun.  It  is  in  general  advantageous  to  have  the  grains  of  such 
they  shall  be  completely  burn^,  because  larger  graius  are  of  i 
tial  value  as  regards  velocity  and  gas  pressure.  The  gain  by  a 
in  the  charge  is  too  dearly  purchased.  In  one  speciid  case  th 
grains  (5  mm.)  gave  3  per  cent  more  velocity  than  the  smaller 
but  the  charge  was  36  per  cent  greater. 

Table  shotAng  reiulU  of  firing  triaU  with  a  Canet  S^'^centimeter  (l^,64nch)  66- 

40  caWiferB,  made  July,  1891,  at  Havre,     Gun  I^o.  IL 

[EngiDfiering,  pace  276,  September  4, 1891.] 


Xo4)f 

Weig 

ht  of 

Kind  of 

Weight  of 

Maszle  ve- 

nhot. 

BheU. 

powder. 

charge. 

loeity. 

KiUM. 

Lb». 

Kiloi. 

Lb». 

Meters. 

Feet. 

1 

333.0 

734 

PBS.... 

120 

284 

522.8 

1,715 

2 

a40.0 

749 

...do 

160 

352 

610.7 

2,004 

8 

345.0 

760 

...  do  .... 

160 

352 

610.2 

2,002 

i 

344.0 

758 

..  .do — .. 

160 

353 

608.3 

1,996 

5 

450.0 

902 

— do  .... 

240 

529 

689.9 

2,263 

6 

451.0 

991 

. . .  do  .... 

240 

529 

690.0 

2,264 

7 

450.0 

992 

.. .do  . . .. 

240 

529 

690.0 

2,264 

8 

451.5 

995 

— do  .... 

240 

529 

090.1 

2,264 

9 

451.5 

995 

...do 

240 

529 

692.2 

2,271 

10 

451.0 

994 

...do  .... 

255 

562 

717.6 

2,354 

11 

451.0 

994 

BN 

135 

207 

670.2 

2,199 

12 

450.0 

992 

— do  . ... 

140 

306 

700.7 

2,299 

13 

450.5 

993 

...do 

144 

317 

727.4 

2,386 

Pressure. 


Kilot.per 
9Q.  em. 
782 
1,221 
1,347 
1,347 
2,517 
2,515 
2,384 
2,553 
2,740 
2,866 
2,089 
2,421 
2,553 


lAit.per 
eq.xn. 
11,120 
17,361 
19. 155 
19,155 
35,796 
33,768 
33, 908 
36.309 
38,971 
40,760 
29,710 
34,430 
36,304 


Penet 
wrouj 


Centi- 
mrten 


111.0 
Ul.l 
111.  1 
Ul.l 


117.9 
106.8 
112.7 
120.3 


Official  firing  trials  of  a  lB.6'-inch  Canet  gun  carried  out  in  January  and  Fehrv 

Gun  No,  I, 

[Engineering,  page  250,  February  27, 1891.] 


Weight  of  shell. 


KOm. 
346.0 
346.0 
848.0 
345.5 
448.0 
448.0 
448.0 
452.0 
455.0 
447.0 
350.0 
451.5 
447.0 
452.0 
451.5 
448.5 
469.0 
448.5 
449.0 
450.6 


Pound4 
762.8 
762.8 
767.2 
781.7 
987.7 
987.7 
987.7 
996.5 

1, 003. 1 
985.5 
771.6 
995.3 
985.5 
996.5 
995.3 
988.7 

1,034.0 
988.7 
989.9 
993.1 


Description  of  powder. 


PB.S., third  Bainple(1890) . 

— uo 

— do 

— do 

— do 

...do 

. . .  .do 

do 

do 

....do 

BN 

— do 

....do 

....do 

do 

— do 

PBS 

...do 

BN,..  8ixth  sample  (1890) . . 
PBS 


Weight  of 
charge. 


Kilot. 
119.90 
139. 45 


160.05 
150.00 
159.45 
179. 70 
109.30 
209.70 
224.20 
240.00 
100.00 
110.00 
120.00 
130.00 
135.00 
138.00 
245.00 
255.00 
108.00 
210.30 


Pounds 
264.3 
307.4 
352.8 
350.6 
351.5 
396.1 
439.4 
462.3 
494.2 
529.1 
220.6 
242.5 
284.5 
286.6 
297.6 
304.2 
540.1 
562.2 
238.1 
529.7 


Muzzle  ve- 
locity. 


Meters. 
506.0 
547.0 
599.0 
596.0 
546.0 
575.0 
613.0 
835.0 
655.0 
679.0 
518.7 
552.8 
592.6 
658.3 
701.7 
606.7 
689.6 
703.6 
632.0 
676.0 


Feet. 

1.660 

1,795 

1,0C5 

1,955 

1,791 

1,88(1 

2,011 

2,08; 

2,14{ 

2,22i 

1,705 

1,812 

1,94' 

2,10 

2,30 

2,28 

2,26 

2,30 

2,07 

2,21 


744 


REPOUT  OF  THE  CHIEF  OF  ORDNANCE. 


Official  firing  iHals  of  a  JS.B'inch  Canet  guUf  etc. — Continued. 


PresBiire. 

Penetration  in 
wrought  iron. 

Remarks. 

1 

Kiiot.  per 

wq.  C7n. 

670 

888 

1,879 

1,410 

1,500 

1,550 

2,089 

2,205 

2,292 

2,575 

758 

1,221 

1.408 

1,962 

2,392 

2,140 

2,439 

2,600 

1,055 

2,389 

• 

Torn  per 

ffg.  in. 

4. 25 

5.64 

8.75 

8.95 

9.  r,2 

9.90 

13. 20 

14.00 

14.55 

16.35 

4.81 

7.76 

8.94 

12.45 

15.19 

13.59 

16.40 

16.96 

10.51 

15.17 

1 

1 

CentimeUrif 
'"" 

1 

Inches. 
-  -  -  • 

FirMt  trial,  January  22. 

Do. 

Do. 

Do. 
Second  trial,  January  28. 

Do. 

Do. 

Do. 
Third  trial,  January  24. 

Do. 
Fourth  trial,  January  27. 

Do. 

Do. 

Do. 
Fifth  trial,  January  28. 

Do. 

Do. 

Do. 
Sixth  trial,  Jauoary  30. 
Seventh  trial,  February  2. 

77.4 
83.8 
112.5 
07.7 
102.4 
108.3 

30.47 
33.00 
36.41 
38.46 
40. 32 
42.64 

78.9 
87.9 
103.2 
113.9 
112.7 
114.7 
114.5 
96.9 
107.5 

31.06 
34.61 
40.63 
44.85 
44.37 
45.16 
45.08 
38.15 
42.33 

yoTE.-rThefte  triala  wore  not  carried  out  by  the  constructors  of  the  gun,  but  by  the  ropreaentativca 
of  the  Japanese  Government  and  by  French  officials. 

COMPARISON  OP  COLOaNE-ROTTWBIL  WITH    FRENCH  BN  SMOKELESS 

POWDERS.* 

For  comparisous  with  nearly  equal  pressures  we  are  limited  to  results 
obtained  in  trials  carried  out  by  Krupp,  Canet,  and  Schneider,  as  given 
below.  The  BN  referred  to  is  not  believed  to  be  as  powerful  as  the 
French  Government  product — poudre  B. 


Gun  used. 

Smokeless 
powder. 

Weight 
charge. 

Weieht 
])rojectile. 

MuEzIe 
veloc- 
ity. 

/.«. 

1,945 

2,270 

Chamber 

pressure 

(touH  per 

square 

inob). 

MuKilr 
energy. 

Energy 

per 
IHiund  of 
powder. 

Krupp.  16^,  35  caliber,  B.  L.  R. . 
(Janet,  15^-,  36  callb^'r,  B.  L.  R. . . 

Nobel,  C/89 
BN 

Pounds 
16.3 
26.4 

Pound*. 
112.45 
93.9 

14.1 
14,1 

2,940 
3,354 

181 
115 

Here  the  comparison  is  in  favor  of  the  ^/es,  and  this  would  be  more 
pronounced  if  the  weights  of  projectiles  and  their  lengths  of  travel  had 
been  the  same. 

Another  comparison  is  aflfoixied  bytrials  with  a  Schneider  15-centi- 
meter gun,  as  follows: 


Gun  used. 


Kmpp,  15»»  35  callbt-r,  «.  L.  R. . 
Schneider,  IS'™,  3ttcalibt)r,  B.L.R 


Smokeless 
powder. 


Xobel,   C/89 
BN 


Weight 

oi^ 
charge. 


Pound* 
16.1 
28.7 


Werffht  Chanilier 

"~|j7"^     Mnzzlo  pressure  ■**..— 1«        ^  - 

itv.        aqtiHre     energy,  pound  of 
iuch). 


projec- 
tile. 


Poundn. 
1]2.4.'> 
88.2 


ity. 


/.t 

2,932 

3,305 


Energy 


powder. 


*  Extract  from  "A  Tear's  Naval  Progress,  No.  10, 1891." 
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In  each  of  these  cases  we  see  that,  per  weight  of  charge,  the  ^/»  does 
much  more  work  than  the  BX.  *  The  ^/ae  used  in  each  ca«e  was  from 
the  same  lot,  but  the  BN  was  from  separate  lots.  The  data  is  taken 
from  "A  Year's  If  aval  Progress,  No.  10, 1891." 

COMPARISON  OP  BN  POWDER  WITH  ORDINARY  POWDER. 

The  Hotchkiss  Company  has  lately  conducted  at  its  French  factory 
an  extensive  and  interesting  series  of  experiments  with  samples  of  this 
powder,  during  one  set  of  which,  in  trying  for  similar  pressures  with  this 
and  ordinary  powders  using  service  projectiles,  the  following  interest- 
ing results  were  obtained  from  rapid-fire  guns: 


3. 04-mcfa,  33-poaiider 

3. 00- inch,  15-poiinder 

2.5C-iiich,  0-ponnder 

2. 24-ijicli,  6-pounder 

1. 85*iiich,  3-poander 

1. 46-inoh,  l-pounder  (long) 


Powder. 


C  Smokeless  . . , 
I  OrdiDa:y 

Smokeless . . . 

Ordinary 

Smokeless  . , . 

Ordinary . . . . 
C  Smokeless  . . 
1 1  Onlinary . . . . 
'  <  Smokeless  . . . 

\  Ordinary 

(Smokeless  ... 
I  Ordinary 


Chamber 

Weight 

MnzzlflT 

pressure 

(tons  per 

square 

of  charge. 

velocity. 

inch). 

Pounds. 

/.«. 

6.8 

2,215 

15^ 

13.2 

1,903 

154 

4.0 

2,411 

14 

6.8 

2,067 

14.3 

1.87 

2,231 

16.1 

3.63 

2,034 

16.0 

1.01 

2,132 

10.5 

2.04 

1,068 

16.2 

0.93 

2,362 

15| 

1.7 

2,001 

14.3 

0.13 

1,667 

6.8 

0.18 

1,427 

n 

Jtecordof  experimental  firing  with  lO-oentimeter  quick-firing  Canetgun^  July,  November j  and 
December,  1889,  at  tli  Hoc  Polygon  of  the  Forges  et  Chantiere  de  la  Mediterranee,  Havre, 

[Engineering,  September  5, 1890,  p.  272.] 


Round. 


1 

4 


Weight 
of  shell. 


Pounds. 
28. 60 
28.66 


0 

28.68 

10 

28.66 

11 

28.66 

13 

28.66 

14 

28.60 

15 

28.60 

16 

28.06 

17 

28.  66 

18 

28. 66 

20 

2S.66 

22 

28.66 

28.66 

28.66 

28.66 

28.66 

28.6(3 

28.66 

28.66 

28.06 

28.66 

Kind  of  powder. 


Ci.    Special 

— do 

PB.,S.      Special . . 
— do : 

— do 

...  do 

BN.    Smokeless.. 

— do 

. . .  .do 

do 

— do 

— do 

— do 

do 

— do 

— do 

do 

do 

do 

do 

do 


Weight 
of  charge. 


Pounds. 
8.82 
ILO 

11.0 
15.4 
16.5 
16.5 
17.31 
5.29 
6.17 
7.05 
7.72 
8.38 
8.60 
7.94 


8.18 


8.38 
8.16 
7.94 
8.82 
9.48 
9.9'J 
9.92 


Initial 
velocfty. 


Feet. 
1,854 
2,01.8 

2,218 
2,329 
2,405 
2,378 
2.428 
1,850 
2,  Oil 
2,247 
2,437 
2,562 
2,628 
2,490 


2,556 
2,572 
2,559 
2,238 
2h  356 
2.536 
2,615 
2.615 


Pressure 

per 

square 

inch. 


Tons. 
13.325 
20.001 

7.619 
16.509 
18.413 
16.508 
19.682 
6.349 
8.254 
10.159 
14.222 
15. 873 
16.826 
17.65 


17.97 
19. 62 
18.16 
11.75 
13.52 
16.64 
18.09 
18.03 


Bemarks. 


Moan  of  two  shots.    Test  of 
gun  under  high  pressures. 
Mean  of  two  shots. 


Testing  strength  of  gun. 


crusher   gauges 
obtaining  press- 


Mean  of  two  shots.* 

Do. 
Improved 
used  in 
ures. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Firing  experimenU  made  in  Maroky  1890j  with  a  iS-eenHmeter  Cnnet  qniek-frimg  gum, 

[IfiiiKineering,  September  S,  1890,  p.  272.] 


Wei|r>it 
of  mbeil. 


Pavndt. 

88.84 

88.63 
89.29 

88.84 

88.62 
88.62 
88.84 
88.84 
88.18 
88.18 
88.18 
88.18 
88.18 


Kind  of  powder. 


— do 


.  .do 

.  -do 
..do 
..do 
..do 
..do 
..do 

.  .do 
..do 

UNa. 

...do 


!  I  PreHeure 

"Weight  ,   Muzzle  ,      'i>er 
of  charge,  veloi'ity.  •    nquare 

iuoh. 


Portndt. 
17.04 
22.05 

26.45 
W.66 
81.97 
31.97 
80.86 
38.07 
33.07 
17.64 
25.35 
26.4b 
81.97 
33.07 


Feet. 

1,667 
1,962 

2,868 
2,428 
2,602 
2,674 
2,670 
2,749 
2,746 
1,811 
2,467 
2,605 
2,776 
2,880 


Ton*. 
4.13 
6.22 

11.81 
13.65 
16.76 
16.82 
17.33 
18.41 
18.54 
6.60 
16.08 
19.81 
18.30 
20.82 


Beroarks. 


I  Fired  by  electricity. 
Spociikl  crusher  gauges  used 
getting  preseores. 

Do. 

Do. 

Do. 

Do. 

Do. 
Testa  for  strength  of  gun. 

Do. 


Tests  of  strength  of  gun. 


for 


Do. 


^e 
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CaiBRon  for  3.2-incIi  field  gnn  coDainte  essf  ntinlly  of— 

The  caisson  body  ^d  connected  paTts,  consisting  of— 

Foot  board  fastened  to  middle  and  side  rails,  with  brackets  to  incline  sur- 
face of  board. 
Am  monition  chests,  same  as  for  limber,  except  they  have  no  packing  for  £^n 

.tight. 
Attachments  for  implements: 

Spare  pole  strap  suspended  from  middle  rail  near  rear  end. 

Spare  pole  hook,  atop  and  safety  spring  under  front  end  of  middle  rail, 

near  lunette. 
Long  handle  shovel  attachments,  rod  in  rear  of  axle  and  spring  imder 
front  cross-bar.    One  set  each  side  of  middle  rail. 
Pickaxe  attachments,  strap  for  handles  under  middle  rail  about  1  foot  in 
Iront  of  axle,  bracket  for  one  end  of  blade  under  front  end  of  e^ch  side 
rail,  and  strap  and  safety  spring  under  middle  rail  (beneath  foot  board)  for 
other  ends  of  blades. 
Handspike  attachment  on  front  side  of  axle  outside  of  side  rail,  and 

spring  on  front  end  of  side  rail,  on  right  side  of  caisson. 
Axe  and  spade  board  between  ammunition  chests,  with  side  plates  to 

strengthen  axe-blade  sockets,  eiiid  end  plates  for  securing  spades. 
Floor  rods  passing  through  middle  and  side  x'ails  between  rear  chest 
and  rear  ch)ss  bar. 
Two  road  brakes  complete,  with  axle  straps,  bolts  and  nots,  and  attachments 
for  securing  brakes  to  chest  handh-s. 

NOMENCLA.TUBB  OF  COMBINED  FORGE  AND  BATTEEY  WAGON. 

Wheels : 

Tires. 

Fellies. 

Spokes. 

Nave  box. 

Nave-box  flanges. 

Nave  bolts  and  nuts. 
Axle. 

Linch  pins. 
Linch  washers. 
Under  straps  (axle). 
The  fork. 
The  fork  brace. 
The  hounds. 
Splinter  bar. 

Footboards,  front  and  rear. 
Footboard  latch. 
Pole. 

Pole  ferrule. 

Pole  pad,  leather,  stuffed. 
Pole-pad  ring. 
Pole  prop. 
Pole-prop  hook. 
Pole  bolt. 
Pole-prop  eye. 
Pole  stop. 

Bushing  for  pole-bolt  holo. 
Neck-yoke  stop. 
Doubletree. 

Doubletree  chains  and  staples. 
Doubletree  bands  (end). 
Doubletree  hooks  (end). 
Doubletree  stay  hooks. 
Doubletree  bolt. 
Doubletree  bolt  plates. 
Doubletree  bolt  strap. 
Doubletree  bolt  brace. 
Doubletree  guard  plates. 
Singletrees. 
Siugletree  eye  band. 
Singletree  hooks. 
Singletree  hook  bands. 
Singletree  hook  band  spritigs. 
Oil  and  grease  can  compartment  and  tool  box. 
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Pintlo. 
Pintle  key. 
■pintle-key  chain. 
Pintle-key  chain  eye  plate. 
Pintle-brace  rods. 
Hound-brace  rods. 
Ammunition-chest  8tui»les. 
Forge-chest  keys  and  chains. 
Forge  chest  on  limber: 
Lid. 

Lid  prop. 
Handles  (2). 
Hasp. 

Tumbuckles. 
Panlin  strap. 
Packing,  metallic. 
Packing;  wood. 
Neck  yoke. 
Neck-yoke  pol^  ring. 
Neck-yoke  swivel  eyebolt. 
Neck-yoke  swivel  eyebolt  washer. 
Neck-yoke  swivel  eyebolt  plates. 
Neck-yoke  martingale  staples. 
Neck-yoke  eye  bands. 
Neck-yoke  eye-band  rings. 
Neck-yoke  eye  loops. 
Neck-yoke  eye-loop  rollers. 
Neck-yoke  pads,  leather. 
Middle  rail. 
Side  rails. 
Rear  cross  bar. 
Front  cross  bar. 
Side-rail  brackets. 
Rear  middle-rail  brackets. 
Front  middle-rail  brackets. 
Middle-rail  braces. . 
Middle  and  side  rail  blockings. 
Lunette. 

Anvil  key  and  nut. 
Anvil-key  chain,  ring,  and  eye. 
Anvil  stay. 

Slodge  and  lunette  prop  attachment. 
Sledge  and  lunette  prop  turnbiicklc  and  stud. 
Wooden  wagon  body: 
Wood  parts: 

Main  compartment  for  stores. 
Wheelwright's  tool  chest. 
Saddler's  tool  chest. 
Forage  rack. 

Packing  for  grindstone  and  oU  cans. 
Metal  parts : 
Top  rails. 

Top-rail  standards.  ' 

Side  stays. 

Anvil  safety  plates,  upper  and  lower. 
Rack  bolt  and  nut. 
Rack-bolt  washers. 
Rack  hinge  plates. 
Front  and  rear  assembling  plates. 
Hasps. 
Hasp  plates. 
Hasp  staples. 
Hasp  staple  plates. 
Lock  chains. 
Lock-chain  staples. 
Lock-chain  staple  plate. 
Rack  chains,  rings,  staples,  and  hooks. 
Partition  safety  plate  and  stay. 
Door  bolts. 
Lid  props. 
Attachments  for  brakes. 


1 

750         REPORT  OF  THE  CHIEF  OF  ORDNANCE.  T 

Two  road  brakes  complete,  with  axle  straps,  bolts  and  nuts,  and  att^acbnients  on  .  i 

wooden  wagon  body. 
In  the  latest  constmctions  the  donbletrees  and  singletrees  are  of  steel. 
The  combined  forge  and  battery  wagon  consists  essentially  of— 

One  limber  complete,  with  Archibald  wheels  and  wrought-steel  axle^  same  as 
gun  carriage  Imiber,  except  that  primer  and  obturator  Doxes  are  omitted,  and 
the  packing  of  the  chest  is  adapted  to  securing  the  smith  tools  and  the  forge, 
instead  of  ammunition.    The  chest  has  no  boot  staples  and  buttons. 

One  metal  body,  with  Archibald  -frheels  and  wrougnt-steel  axle,  same  as  for 
caissons,  except  that  the  attachments  for  implements  are  omitted,  and  attach- 
ments are  provided  fer  the  anvil  and  sledge  in  front  of  the  wooden  body  on 
the  middle  rail.  The  vise  is  mounted  on  the  front  end  of  the  middle  rail,  and 
the  attachment  for  the  lunette  prop  is  under  and  continuous  with  the  attach- 
ment for  the  sledge. 

The  wooden  body  has  two  lids,  one  opening  upward  on  each  side  and  forming 
part  of  the  top.  The  entire  top  is  (covered  with  canvas.  Compartments  are 
provided  for  tne  tool  chests,  which  enter  from  the  front  and  are  secured  iKrith 
lids  opening  upward. 

Watkrvuet  Arsenal,  * 

Ifovemh^  17  f  1891. 
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machine  guns  {4  plates) .-_.      407 

ARMY  QUN  FACTORY. 

29. — Specifications  for  excavations  and  masonry  and  fo\mda- 
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HOTCHKISS  3-INCH  B.  L.  MOUNTAIN  GUN 17 

HOTCHKISS  3.2-INCH  SHRAPNEL : 

report  of  tests (Appendix  36)      559 

INTRENCHING  KNIFE 26 


756  INDEX. 


Issues  of  stobxs  : 
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for  gun  lathes  and  machine  tools  for  south  wing ( Api)endix  32)      439 
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(Appendix  29) 412 
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gun  lathes  and  machine  tools (Appendix  32)      439 
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Stations  and  duties— 
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plies   (Appendix  9)        94 
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report  of  board;  test  of  3.6  inch  B.  L.  mortar (Appendix  37]      601 

Watertown  Arsenal  : 

the  seacoast  gun-carriage  factory 7 
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machine  tools  for  Army  Gun  Factory,  south  wing .(Appendix  33)      460 

excavations,  etc.,  for  south  wing  of  Army  Gim  Factory. (Appendix  29)      412 
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